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‘ 1.0 INTRODUCTION

1.1  BACKGROUND AND SCOPE

The purpose of this Draft Final Drainage Report is to document the engineering analyses utilized
for the Stage 111 design of drainage facilities for the I-10 Outside Widening from Sarival Avenue
east to Dysart Road. The project location is shown on Figure 1.1, Project Location Map. The
project is located within Goodyear, however the east half of Dysart Road TI is located within the
City of Avondale in Maricopa County, Arizona. The project begins at Milepost (MP) 126.03 and
extends east to MP 130.34, approximately 4.31 miles, as shown on Figure 1.2, Project Vicinity
Map.

The purpose of the project is to reduce congestion, improve access to employment centers, and
enhance regional mobility of goods and services by increasing the capacity of this segment of the
[-10 west corridor. The I-10 west corridor 1s above ground for the entire project. Grade
separation bridge structures occur at Estrella Parkway, Bullard Avenue, Union Pacific and

Southern Pacific Railroad, Litchtfield Road, and Dysart Road.

Interstate 10 (Papago Freeway) is a major element of the Maricopa Association of Governments

‘ (MAG) adopted Regional Freeway System in the central portion of Maricopa County. Rapid
development within this area is increasing congestion along the I-10 west corridor. Traffic
projections indicate future traffic volumes will further congest the facility. The Outside
Widening project of I-10 will add a general purpose lane and auxiliary lanes from Sarival
Avenue to Dysart Road. The proposed improvements coupled with the earlier median widening
project will provide a continuous 4+1 roadway section, four general purpose lanes plus one high-
occupancy vehicle (HOV) lane in each direction, from approximately 1,700 feet east of Sarival
Avenue east to State Route (SR) 101L.

The hydrologic and hydraulic analyses use procedures and methodologies presented in the
Arizona Department of Transportation (ADOT) Highway Drainage Design Manual — Hydrology
(HDDM), the ADOT Highway Drainage Design Manual-Hydraulics, and the ADOT Roadway
Design Guidelines (RDG).

The 1-10 west corridor is shown as a Class 1 roadway on the ADOT Operation Drainage
Frequency Classes map. The ADOT pavement drainage design criterion is the 10-year storm

event.
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‘ 1.2 DESIGN CONSTRAINTS AND OPPORTUNITIES

The 1-10 outside widening project will add one general-purpose lane and auxiliary lanes to the
outside of the existing travel lanes from east of Sarival Avenue to east of Dysart Road. The
proposed improvements coupled with the recent median widening project will provide a
continuous four general-purpose lanes plus one high-occupancy vehicle (HOV) lane in each

direction from Sarival Avenue to SR 101L.

Off-site drainage analysis is not required for the outside widening project. Two off-site cross
flow facilities are located at Station 6653-+00, at the Canyons Trails Subdivision, and at Station
6708+50, Bullard Wash Bridge. The first crossing will be modified as part of the future Ultimate
Widening project, while the second crossing is being implemented as part of the current Median

Widening project scheduled for construction this year.

The 1-10 Median Widening project included the replacement of asphalt curb and guardrail with
temporary concrete barrier with 1-foot (W) by 3-inch (H) drainage slots spaced at 5°-37 or 9°-07

outside widening project.

. Retention basins will be required for I-10 onsite runoff at the Estrella Parkway TI. The absence
of a viable outfall at the Estrella Parkway/Ramp B intersection will require a new shallow
retention basin placed between the south right-of-way and the ramp. This basin will
accommodate runoff from Ramp B and its infield area and the adjacent I-10 eastbound lanes. An
existing off-site private retention basin located north of I-10 and west of Estrella Parkway will
continue to be utilized to retain I-10 runoff. This basin will retain runoff from Ramp A and its
infield area and the adjacent I-10 westbound lanes. Coordination with the City of Goodyear is
required for the private retention basin. A developer is currently developing improvement plans

for the land that this retention basin is located on.

New drainage ditches in combination with some closed conduit systems will be constructed
along the north and south sides of I-10 between Estrella Parkway and Bullard Avenue traffic

interchanges to collect and carry roadway runoff to Bullard Wash.

Existing Flood Control District of Maricopa County (FCDMC) regional retention basins
(formerly ADOT basins) located to the north of I-10 between Bullard Avenue and Dysart Road
interchanges will be utilized for point of discharge from this segment of I-10 westbound and

depending on length of barrier. These interim drainage facilities will be replaced as part of the
portions of I-10 eastbound on-site runoff. New storm drains will be extended to the bottom of the

‘ basins to eliminate bank erosion, which is occurring with the present drainage system.
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Nine new retaining walls will require drainage swales on the roadway side to collect on-site
‘ drainage. Special inlet structures will be installed at the walls to collect and convey runoff to the
downstream side of the walls. Riprap spillways will be placed at the outlets of the retaining

walls where needed.

The storage in the existing retention basins at Bullard Avenue traffic interchange will be
evaluated and reconfigured as necessary, to meet any increase in roadway runoff. The
supporting computations for the resizing of the retention basins will be included in the Final

Drainage Report submittal.

Because of the increase in roadway runoff from this project and concern about potential impact
to adjacent private development, the future retention basins along the south side of I-10 between
Litchfield Road and Dysart Road interchanges will be implemented with this project. Layout of
the basins will be developed to minimize the removal of existing native trees located within the
right-of-way. The retention basins will also be designed with adequate storage to meet ultimate

roadway conditions.

The existing roadway drainage systems at Litchfield Road and Dysart Road interchanges will be
used to convey the runoff from the interchanges to the FCDMC regional retention basins.

Hydraulic evaluation of the existing drainage systems will be included in the Final Drainage

‘ Report.

A combination drainage ditch and closed conduit drainage system located within and along the
south right-of-way will collect runoff from the I-10 eastbound lanes from the east end of Dysart
Road interchange to the Aqua Fria River and discharge to the Agua Fria River. A drainage ditch ‘
located within and along the north right-of-way will collect runoff from the I-10 westbound lanes ‘

along this section of the freeway with discharge to the Agua Fria River.

\

1 The five bridges included in this project will be evaluated for meeting ADOT spread criteria in

| the implementation of deck drains. The Initial Drainage Report identified three bridges with
positive drainage problems; the bridges are Estrella Parkway, Bullard Avenue and Dysart Road
interchange overpasses. Estrella Parkway and Dysart bridges have minimal longitudinal grades,
which may require the installation of a deck drainage system along the outside gutters. The
Bullard Avenue Bridge has a sheet flow problem due to a super-elevation transition across the
bridge. A separate report has been prepared for ADOT’s review and comment. The final
memorandum will be included in the Final Drainage Report.
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Because the outside widening of the existing bridges includes the widening of the anchor and
‘ approach slabs, modifications to existing drainage structures positioned at the ends of the bridges

will be required.

The on-site drainage infrastructure for this project, including the on-site conveyance systems,
roadside ditches and closed conduit systems and retention basins, will be designed to

accommodate the ultimate roadway.

Ultimate widening improvements for I-10 will be constructed for the segment of [-10 from east
of Estrella Parkway, at approximately Station 6695+19, to east of Bullard Avenue at
approximately Station 6755+00. The on-site infrastructure for the traffic interchanges will be

designed to accommodate ultimate widening.

I-10 ultimate widening at the west end of the project will make the area between the south right-
of-way and the roadway insufficient to retain the on-site runoff generated from the eastbound
lanes of travel. FCDMC owns a parcel on the north side of I-10, west of Estrella Parkway.
FCDMC is considering constructing a retention basin to alleviate the flooding in this area
currently designated Zone A floodplain. A 42-inch cross pipe has been provided in the 1-10
Median Widening project at Station 6664+25 for conveyance of runoff from south right-of-way

‘ north to the future retention basin.
1.3 PREVIOUS STUDIES

A Preliminary (30%) Drainage Report was published for this project in May 2007. Reports

pertinent to this drainage report are:

¢ Loop 303 Corridor/White Tanks Area Drainage Master Plan Update, February 2005 by
URS.

¢ Hydrology Re-Evaluation for the Papago Freeway West, Ehrenberg — Phoenix Highway,
I-17 to Agua Fria River, January 1978 by ADOT

¢ Outer Loop/I-10 Interchange at 99" Avenue Drainage Report (June 1991, April 2002 &
June 2005), by HDR

¢ System Analysis and Conceptual Design of Channelization in the Agua Fria River, July
1983, HDR.

¢ Durango Area Drainage Master Plan, September 2005, Dibble and Associates.

‘ ¢ Buckeye Flood Retarding Structure No. 1 Rehabilitation Project.
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¢ Sun Valley Area Drainage Master Plan (ADMP).
¢ 1-10/Bullard Avenue Drainage Report, February 1989, HNTB.

¢ Final Drainage Report for Interstate 10/Bullard Avenue Traffic Interchange, February
2006.

¢ Final Drainage Report for I-10 Median Widening, Sarival Avenue to SR 101L, March
2007.

As-Built plans pertinent to this project are:

6 1-10-2 (34) Grading, Pavement, Drainage & Bridges, Perryville Road to Bullard Wash,
September 19, 1985.

¢ [-10-2 (84) PCC Paving Plans, Dysart Road to 99™ Avenue, August 20, 1990.
¢ 1-10-2 (75) Grading and Drainage, Agua Fria to 1 15"™ Avenue, March 28, 1984.

¢ 1-10-2 (70) Grading Drainage & Bridges, 1 15" Avenue to 95" Avenue, June 18, 1986.

. ¢ 1-10-2-525, Agua Fria Bridge Repair, May 17, 1999.
Current construction plans pertinent to this project are:

¢ [-10/Bullard Avenue Traffic Interchange, Project No. 010-B(007)B H6780 01C, January
29, 2007.

¢ 1-10 (Papago) Median Widening, Sarival Avenue to SR101L, Project No. 010 MA 126
H7096 01C, Federal Aid No. 010-B(201)N, October 9, 2007.

Both of these projects are currently under construction.

Portions of these plans that relate to on-site and off-site drainage are included in Appendix J.
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' 2.0 SITE DESCRIPTION

2.1 TOPOGRAPHY

The general topography to the north of 1-10 and west of the Agua Fria River slopes towards the
southeast, with the exception of the Bullard Wash crossing. South of 1-10, the topography has a
gradual southern slope towards the Gila River. 1-10 serves as a barrier prohibiting overland flow
from crossing the freeway except at locations identified in Table 2.2 and shown on the

jurisdiction washes aerial in Appendix L.
2.2  FIELD INVESTIGATIONS

Several field investigations were conducted during the fall of 2007 to verify topographic features
and hydrologic parameters. As part of the field review, photographs were taken for each drainage
feature showing existing conditions. Representative photos of the existing drainage infrastructure

for this segment of 1-10 along with appropriate captions are included in Appendix K.
2.3 LAND USE, VEGETATION AND SOIL TYPES

The existing right-of-way is owned by ADOT and reserved for transportation. Adjacent land 1s a
‘ combination of private and municipally owned. Existing land uses adjacent to 1-10 from Sarival
Avenue to Aqua Fria River include a mixture of single and multi-family residential, commercial,

recreational, agricultural and industrial.

Native subsurface soil within this segment of the 1-10 corridor is comprised of fine-grained,
alluvial soils. Within 50 feet from the existing surface, the soils consist of a mixture of sand, silt

and clay with varying amounts of gravel.
2.4 EXISTING UTILITIES

Existing utilities for this segment of I-10 includes ADOT, Arizona Public Service (APS),
Arizona Water Company, AT&T, City of Avondale, AZVT LLC, Broadwing Communications,
Town of Buckeye, Bureau of Reclamation, Cox Communications, Cricket Communication, El
Paso National Gas, City of Goodyear, Green Street Properties, Insight Cable, MCI
Telecommunications, City of Phoenix, Qwest, Roadway Electric, Inc. Roosevelt Irrigation
District, Salt River Project (SRP), Southwest Gas, Sprint PCS, T-Mobile, City of Tolleson, US
Telecom, Velocita Communications, and Western Area Power Administration (WAPA).
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A utility inventory was developed for the Design Concept Report (DCR) using information
collected from field investigation, Blue Stake ticket requests, ADOT permits, as-built plans, and
quarter-section maps. The following tables summarize the existing utilities presented in the DCR

for the segment of the I-10 from Sarival Avenue east to Aqua Fria River.

Table 2.1 Summary of Existing Utilities'

Location Along I-10 Existing Utility Types

Sarival Avenue to Estella Parkway Fiber Optics (FO). culverts, storm drain, CATV. traffic signals. waterline.
telephone, natural gas, overhead power (24kv), 247 sewer, and
underground pipe.

Estella Parkway to Bullard Avenue FO, electric, culverts, storm drain, unknown conduit, CATV, traffic
signals, water, sewer, telephone, natural gas, underground pipe.
Bullard Avenue to Litchfield Road FO, electric, culverts, storm drain, CATV, traffic signals, irrigation pipe,

overhead power (12kv), 127 irrigation pipe. 20” return line, 8~ waterline,
natural gas, high pressure gas. cellular site, and an underground conduit.

Litchfield Road to Dysart Road FO, electric, culverts, storm drain, CATV, traffic signals, telephone,
natural gas, high pressure gas. street lights, underground conduit, 16
waterline, sewer line, water, and a water main through ADOT property.

Dysart Road to Avondale Boulevard Pull TI lines through existing conduit, FO, telephone, natural gas, 67, 87,
12” and 48 water lines, 67, 87, 24 and 42" sewer lines, unknown storm
drain, elect, irrigation pipe, 8 sewer line, gas main, wireless facility,
boring to install fiber optics, cellular site, and a utility agreement-
relocated.

I Taken from Table 1.2 Existing Utilities, Interstate 1-0 (Papago) Median Widening, Final Design Concept Report, March 2006.

2.5 FLOODPLAIN LOCATIONS

A review of the Federal Emergency Management Agency Flood Insurance Rate Maps for the

project site indicates the project is located within portions of a 100-year floodplain.

e 1,700 feet east of Sarival Avenue to Estrella Parkway adjacent to existing north right-of-

way line is designated Zone A
e Bullard Wash is designated Zone AE

e Four existing detention basins near Litchfield Road adjacent to existing north right-of-

way line is designated Zone AH.

Because the roadway widening continues the existing horizontal and vertical alignment, the
roadway does not substantially modify the topography within the project area. Therefore, no
impacts to the floodplains are anticipated. Further review of this situation will be evaluated and

documented in the Final Drainage Report.
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Copies of the floodplain maps pertinent to this project are included in Appendix M. The maps for
‘ this segment of the I-10 corridor are dated September 30, 2005. A LOMR issued October 17,
2006 has revised the FIRM map for Bullard Wash as part of the I-10 Median Widening project.

2.6 EXISTING DRAINAGE SYSTEMS

2.6.1 Off-Site Drainage

The general topography north of I-10 from Sarival Avenue east to Aqua Fria River slopes
towards the southeast, except between Bullard Wash and Bullard Avenue, which slope to the
southwest towards the wash. The I-10 embankment forms a barrier, prohibiting cross flow

except at cross culverts, overpasses, major wash crossings, and river crossings.

Several existing storm drain culverts crossing beneath I-10 periodically collect both on-site and
off-site drainage from the north and convey it to the south into existing farm fields, private

retention basins, ditches or regional retention facilities.

There is a single cross culvert along this section of I-10, located at Station 6653+00. Five
297x42” horizontal elliptical concrete pipes convey off-site drainage from north to south. The
flows discharge unobstructed into a shallow retention basin within I-10 south right-of-way. As

. ponding depth increases, the flow exits south through an opening in the existing sound wall of
the Canyon Trail Subdivision to be retained in a system of existing private retention basins.

Estrella Parkway and Dysart Road 1-10 bridges provide corridors for conveyance of off-site

drainage from north to south.

Off-site drainage to the north of I-10 between Estrella Parkway and Bullard Avenue is collected
in drainage ditches/channels and carried both east and west towards Bullard Wash, which flows

south.

There are four regional retention basins located to the north of I-10 near Litchfield Road TI.
These basins were built when the original I-10 was constructed to detain regional flows cut off
by I-10. The basins were over excavated because they served as a borrow source for roadway
embankment. ADOT sold the basins to the FCDMD in 2000. However, ADOT has retained the
rights to discharge adjacent freeway right-of-way runoff into the basins. Subsequently, the
FCDMD entered into an intergovernmental Agreement (GSA) in 2005 with the cities of
Litchfield Park, Avondale and Goodyear for their combined use of these basins. The current
General Plan for the City of Goodyear has identified the two westernmost basins as a potential

site for a regional park.
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Major existing structures carrying off-site flows are summarized in Table 2.2.

‘ Table 2.2 Existing Major Cross Conveyances and Estimated Off-Site Flows'

Location 100-year, 24-hour Peak Flow Reference
at I-10 to the South
1-10 at Sta. 6653+00 64 cfs/ Five 297x42” Reinforced | Loop 3003/White Tanks ADMP Update

(East of Sarvial Concrete Pipes

Avenue)

Estrella Parkway 14 cfs/TI Bridge Loop 3003/White Tanks ADMP Update
Bullard Wash (Sta. 2,249 cfs/Wash Bridge Loop 3003/White Tanks ADMP Update
6708+00)

"Taken from Tablel, Preliminary Drainage Report (Stage 11), “I-10 (Papago) Median Widening, Sarival Avenue to SR 1011
in Maricopa County, Arizona™, May 2006.

2.6.2 On-Site Drainage

On-site drainage on I-10 sheet flows off the outside edge of the pavement or is collected in the
median catch basins that discharge through lateral pipes to discharge into the freeway off-site
drainage systems (FCDMC regional retention basins). The I-10 overpasses includes guardrail
with embankment curbs to collect and direct roadway runoff to either down-drains or spillways

for discharge to the infield areas.

. The following table identifies the existing drainage structures and runoff flow patterns for the

existing I-10 mainline within the limits of the project.
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Table 2.3 Summary of Existing Drainage Structures and Roadway Runoff Flow Patterns’

Begin End Northern Runoff (I- Southern Runoff Existing Drainage
Approach Approach 10 WB lanes) (I-10 EB Lanes) Structure
East of - Sheet flow except near - Flows are conveyed No curb and gutter, except
Sarival Avenue West of Estrella | interchange. along the roadway at the Estrella Parkway
Parkwa - Flows are conveyed embankment and interchange where catch
along the roadway discharge into detention basins with downdrains are
embankment to 5-297x43” | basins in Canyon Trails located.
elliptical culvert passing Subdivision.
flows under the freeway. - Sheet flow off roadway
- Runoff discharges south except at interchange
into a detention basin in the | where downdrains are
Canyon Trails Subdivision. | located.
- Estrella Parkway infield - Estrella Parkway infield
areas is drained to north by | area is drained to the
a culvert under Ramp A. south by a culvert under
. Ramp B.
East of West of - Sheet flow except near - Sheet flow except near | - No curb and gutter except
Estrella Parkway | Bullard Avenue interchanges. interchanges. at east Estrella Parkway
- The Estrella Parkway - Super elevated areas interchange and east
infield area is drained to the | drain to median barrier approach to Bullard Avenue
north by a culvert under and conveyed north and bridge where catch basins
Ramp C. south. with downdrains or
- Drainage is conveyed - Estrella Parkway infield | spillways are located.
along the roadway area is drained to the - Median catch basins are
embankment to Bullard south by a culvert under | located along super
Wash. Ramp D. elevation section of
- Bullard Avenue infield - Bullard Avenue infield | roadway.
areas have retention basins | areas have retention
‘ with runoff retained and basin with runoff
infiltrated. retained and infiltrated.
East of West of - Sheet flow except near - Super elevated areas - No curb and gutter, except
Bullard Ave. Litchfield Road interchanges. drain to median barrier at Bullard Avenue
- Drainage is conveyed and conveyed north via interchange, approaches to
along the roadway pipe and flow along the SPRR bridge and Litchfield
embankment and flow embankment into the interchange.
overland to the FCDMC FCDMC basins. i - Spillways at the
retention basins. - Flows west of Sta. interchanges and SPRR
- Bullard Avenue infield 6750+00 drain via bridge.
areas have retention basins | spillway into the Bullard | - Bullard Avenue infield
and flows are retained and Avenue infield area. areas have retention basins
infiltrated. - Flows east of Sta. and flow are retained and
- Litchfield Road infield 6769+50 and west of infiltrated.
areas have catch basins that | Litchfield Road Ramp D | - Litchfield infield areas
flow via storm drain to drain via spillways, pond | have catch basins that flow
FCDMC regional retention | in the right-of-way and via storm drain to FCDMC
basins. sheet flow into open farm | basins.
fields.
- Flows east of Ramp D
sheet flow off roadway
and conveyed by
spillway to the Litchfield
infield area catch basin.
East of West Bank of - Sheet flow except near - Sheet flow expect near | - No curb and gutter except
Litchfield Dysart Road interchanges. interchanges. at Litchfield and Dysart
Interchange - Drainage is conveyed - Runoff pond in right- road interchanges.
along the roadway of-way and sheet flows - Catch basins and
embankment to the to the south. downdrains at the
FCDMC detention basins. - A portion of the flows interchanges.
outlet via catch basins - Litchfield and Dysart
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- Dysart Road Ramp A located at Litchfield Road have infield catch
infield area has a catch Road and Dysart Road basins between ramps and
basin that flows via storm interchanges. mainline.

drain to the FCDMC basins
outlet pipe along Dysart
Road.

- Dysart Road Ramp B
infield area has catch
basin that flow via storm
drain to FCDMC basins
outlet pipe along Dysart
Road.

East of

Dysart Road

West Bank of
Aqua Fria River

- Sheet flow except near
interchange.

- Drainage is conveyed
along the roadway
embankment to the Aqua
Fria River.

- Dysart Road Ramp C
infield area has catch basins
that flow via storm drain to
drainage system along
Dysart Road with discharge
to FCDMC regional
retention basins.

- Sheet flow except near
interchange.

- Drainage is conveyed
along the roadway
embankment to the Aqua
Fria River.

- Dysart Road Ramp D
infield area has catch
basins that flow via
storm drain to drainage
system along Dysart
Road with discharge to
FCDMC regional
retention basins.

- No curb and Gutter,
except at Dysart Road
which has downdrains.

- Dysart Road interchange
has infield catch basins
located between ramps and
mainline and within north
and south right-of-ways.

! Taken from Table 1, Preliminary Drainage Report (Stage 11), “1-10 (Papago) Outside Widening, Sarival Avenue to Dysart Road

in Maricopa County, Arizona”, May 2007.

2.7 PROPOSED DRAINAGE SYSTEM

. The main intent of the proposed drainage system is to continue to maintain the existing drainage

patterns throughout the project.

2.7.1

Design Issues

On-site drainage design will be performed for this project assuming ultimate widening
condition. To minimize future throwaway, the on-site drainage facilities for this project
will be designed to be compatible with the ultimate widening condition.

The I-10 median widening project final design has been completed and it is currently
under construction. Compatibility with this project will be considered in extending the

existing pipes and the installation of new storm drain systems.

The removal and replacement of pavement along I-10 will impact some of the existing
drainage structures on the outside edges of the I-10 eastbound and westbound lanes.
Reconstruction of portions of the existing structures or replacement may be required.

Outside widening of I-10 will require the re-evaluation of the Bullard Avenue
interchange infield retention basins storage needs.
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¢ Roadside ditches and storm drains shall be constructed to direct roadway drainage to the

‘ existing off-site cross conveyance locations leaving the right-of-way.

¢ Nine new retaining walls will require ditches along their roadway side to collect on-site
runoff. The drainage systems will be sized to accommodate the ultimate widening.
Special drainage structures will be required at several of the retaining walls to collect and

convey runoff to the downstream side of the walls.

¢ Future retention basins along the south side of I-10 between Station 6802+00 and Station
6825+25 will be installed as part of this project. The retention basins will be sized for the

I-10 ultimate widening.

¢ Storm drains discharging into existing FCDMC detention basins will be extended to the
bottom of the basins to avoid future bank erosion.

2.7.2 Proposed Off-Site Drainage Conditions

The proposed outside widening of 1-10 will contribute additional runoff to the existing off-site drainage infrastructure from the

increase in pavement surface. The existing off-site infrastructure will remain, with historic flow pathways being maintained.

The off-site drainage north of I-10 between Sarival Avenue and Estrella Parkway will continue
. to cross under I-10 through the existing 5-29”x42” elliptical concrete culverts at Station
6653+00.

The north off-site drainage area from east of Estrella Parkway to west of Bullard Avenue will
continue to discharge into Bullard Wash. FCDMC is currently implementing improvements, in
conjunction with the I-10 Median Widening project, on Bullard Wash upstream of [-10. The I-
10 Median Widening project has completed the design of the channelized section of the wash
through the proposed bridge. The FCDMC is planning a regional detention basin north of the
existing right-of-way. Portions of these basins have been constructed with the upstream

channelization project.
2.7.3 Eastbound I-10 at Canyon Trail Development

The Canyon Trail residential subdivision to the south of the freeway restricts the expansion of
the right-of-way. As a result, a combination retaining/sound wall will be constructed as part of

the I-10/303L interchange project.
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‘ 3.0 HYDROLOGY

Hydrologic models were not developed for the offsite watershed. Offsite hydrology for major
structure crossings is available in several recent Flood Control District of Maricopa County

studies.
3.1 OFFSITE HYDROLOGY FROM PREVIOUS STUDIES

Offsite hydrology for major structures is documented in Table 2.2. Recent Flood Control District

of Maricopa County studies have reduced the peak discharges for the 1-10 crossing of Bullard |
Wash. URS prepared a Technical Memorandum documenting the hydrology for the I-10 crossing ‘
of Bullard Wash. This memorandum, which was provided to ADOT November 1, 2006,
recommends interim and future 100-year peak discharges for this crossing. The interim peak
discharges are 2,521 cfs upstream of I-10 and 2,249 cfs downstream of 1-10, and future peak
discharges of 3,200 cfs through the I-10 crossing. The FEMA LOMR dated October 17, 2006
uses the interim peak discharges for the crossing, and therefore, these peak discharges will be
used for the interim condition of the I-10 bridge crossing.

The 500-year peak discharge will be estimated at 1.7 times the 100-year peak discharges.
‘ 3.2 DRAINAGE BASIN DELINEATION AND TOPOGRAPHY

Drainage delineations for on-site pavement runoff are shown on the Drainage Plan Sheets in

Appendix L.
3.3 PRECIPITATION

Point precipitation frequency estimates for the project were determined using the online NOAA
Atlas 14 maps. Rainfall depths were values and maps are located in Appendix C.

34 RATIONAL EQUATION

The rational runoff method calculates the peak discharge using the algebraic formula:
Q=CiA

Where, Q = peak discharge (cfs)
C = the runoff coefficient
i = average rainfall intensity (inches/hour)
A = the contributing drainage area (acres)
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A summary of the rational equation calculations for the project is located in Appendix D. Each |
. of the rational equation components is discussed below. ;

3.4.1 Rational Runoff Coefficient: C

The value of the ‘C’ coefficient is a function of the one-hour precipitation depth, vegetation

cover, percent of effective impervious area and the hydrologic soil group (HSG).

The “C” coefficients for each soil map number can be determined using Figure 2.5 in the ADOT
HDDM. Composite coefficients would then be determined for each sub-basin. Only onsite peak

runoffs were determined for this project.
3.4.2 Rational Rainfall Intensity: i

The intensity (i) in the Rational Runoff equation is the average rainfall intensity for a selected
return period with a rainfall duration that is equal to the time of concentration. The time of
concentration is the travel time, during the corresponding period of most intense rainfall excess,
for a flood wave to travel from the hydraulically most distant point in the watershed to the point

of interest.
‘ Rainfall data utilized for the project can be found in Appendix C.

For the rational runoff method, the rainfall depths were converted to rainfall intensities. An
iterative process is utilized to determine the relationship between the rainfall intensity and the
time of concentration of the basin. Refer to Appendix C for the Intensity-Duration-Frequency
(I-D-F) curves for 0 to 60 minutes that were utilized in the Rational Equation. The minimum T,

used for the project was 10 minutes, as per ADOT criterion.

The time of concentration was developed from the following iterative equation (HDDM, 2-2):

Tc =114 L0.5 Kb0.52 S—0.31 I-0.38

Where, T.= Time of concentration (hours)
L = Length of the longest flow path (miles)
K, = Watershed resistance coefficient
S = Slope of the longest flow path (ft/mile)
I = Average rainfall intensity (in./hr)

The resistance coefficient (K, = 0.10) was determined from Table 2-1 in the ADOT HDDM.
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‘ 4.0 HYDRAULIC ANALYSIS

4.1 PROCEDURE

Procedures and methodologies outlined in the two ADOT publications entitled Roadway
Design Guidelines (RDG) and Highway Drainage Design Manual-Hydraulics, and the
Federal Highway Administration Hydraulic Design Series 5, Hydraulic Design of Highway
Culverts, were utilized for design of the cross drainage systems. The hydraulic calculations
were done using the Haestad Method’s Culvertmaster and/or HY-8. The hydraulic
calculations for the onsite drainage sYstems were performed using the Haestad Method’s

‘Flowmaster’ and ‘StormCad’ proprietary programs.

4.2 ROADSIDE DRAINAGE DITCHES

Roadside drainage ditches will be constructed to collect both onsite and right-of-way runoff

and carry the flows to appropriate cross drainage structures.

The hydraulic grade line for ditches should be no higher than the sub-grade for the 10-year
' event and not higher than 3 inches below top of pavement edge for the 50-year event. In
addition, ditches that drain to sag points shall be checked for the 50-year storm event. Ditches
should have a bottom with a minimum width of 4 feet and a desirable width of 8 feet for
maintenance, with a 2% cross slope to one side to concentrate low flows and transportation of

sediment. A minimum grade of 0.2% for earth and grass lined ditches.

Where existing drainage ditches are filled by roadway embankment, they will be realigned
along the toe of slope where appropriate. Dumped riprap will be provided, if necessary, to
avoid erosion of the roadway embankment slope. A minimum one-foot of freeboard should be
provided. These ditches, which intercept and redirect cross flows, should be designed for the

50-year storm event.

The open channels were analyzed by using the computer program Haestad Method’s
Flowmaster Open Channel Flow Module. They were sized and lined based on maintenance
and design requirements. The ditch design computations along with the channel plans and
profiles with typical sections will be included in Appendix F in the Final Drainage Report.

The contributing drainage areas for ditch design are outlined will be included in Appendix F

. in the Final Drainage Report.
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l 4.2.1 Ditches Along Retaining Walls

The construction of nine retaining walls will require ditches along the roadway side to collect

runoff.
The retaining wall ditches will be designed as follows:

¢ The 10-year event will be used to size the interceptor ditches in accordance with
ADOT Design Criteria.

¢ The trapezoidal ditches consists of a 2-foot wide bottom with side-slopes of either 4
horizontal to 1vertical or 3 horizontal to 1 vertical as appropriate based on the

roadway geometrics.
¢ The longitudinal channel gradient was maintained at approximately 0.2%.

¢ The channel hydraulics was performed with a Manning Roughness coefficient value of

0.035, which is representative of a natural vegetated earth surface.
' 43 PAVEMENT DRAINAGE
4.3.1 Discussion

The on-site pavement drainage system shown on the roadway plans is presented in Appendix
B. This system is comprised of pavement catch basins that will maintain storm water
encroachment on the roadway below acceptable limits. The catch basins and connector pipes
were designed to meet the ADOT criteria for the 10-year and 50-year storm events.

4.3.2 Facility Selection

Storm water interception of pavement runoff will be accomplished with roadway grate catch
basins, embankment down-drains and scuppers. The selected facilities are:

¢ ADOT Catch Basin, Catch Basin Flush, Drawing C-15.80.

¢ ADOT Catch Basin, Catch Basin Side Slope, Drawing C-15.81.

¢ ADOT Catch Basin, Freeway Catch Basin, Drawing C-15.91.

¢ ADOT Catch Basin with Concrete Half Barrier 32” Type ‘F’, Drawing C-15.92

‘ ¢ ADOT Embankment Spillway, Single Inlet, Drawing C-04.10.
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¢ Bridge Deck Drains, Drawing B-19.10

4.3.3 Pavement and Embankment Drainage (Hydrology)

The Rational Method was employed to determine the peak runoffs from pavement and

landscape areas. Parameters used were:

Design storm - 10 and 50 years

Time of concentration - 10 minutes

Rainfall intensity (10 yr.) 3.80 inches/hr. Max.

Rainfall intensity (50 yr.) 5.31 inches/hr Max.

Runoff Coefficients - Paved areas = 0.95,
Unpaved area (Moderate Urban,
40% Impervious) = 0.70

Section 3.0 contains a discussion on the Rational Method.

4.3.4 Inlet/Catch Basin Spacing Design

Catch basin spacing and pavement spread calculations were determined by employing the
Hydraulic Engineering Circular No. 22, Drainage of Highway Pavements, FHWA, November
1996. The actual calculations were completed by a Haestad’s “Flowmaster” computer
program. This program is a registered trademark of Haestad Methods, Inc. 37 Brookside road,
Waterbury, Connecticut, 06708.

The combination catch basin and slotted drain structures in the median were designed with the

slotted drains sized to provide 100% runoff interception.

'y Alléwable Ponding Depth

Allowable ponding depth should not exceed the height of the curb for the 10-year runoff. The
catch basins ponding limits are evaluated for the appropriate design storm and checked for the
other storm to insure spread compliance with both design storms.

At entrance/exit ramps, the allowable spread criterion varies from the ramp criterion at the
ramp gore to the mainline spread criterion at the point of full width mainline pavement.
Application of this concept is graphically depicted for 5 ramp types in Figure 603.2A, Chapter
600, ADOT Roadway Design Guidelines. S
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10-Year Runoff: One-half of the right travel lane (or auxiliary lane) encroachment and
‘ no left travel lane encroachment for roadways with more than one lane in each

direction. No lane encroachment for one-lane roadways.

50-Year Runoff- One full right travel lane (or auxiliary lane) encroachment and no left
travel lane encroachment for roadways with more than one lane in each direction. No

lane encroachment for one-lane roadways.

\
} A depressed roadway is defined as any roadway whose ultimate ponded depth
\

(assuming no outflow at the sag) is 30 inches or more.

|
| ¢ Catch Basin Capture Ratios
|

Inlet Capture Ratio
Type Sump On-Grade
Curb-opening 80 80
Grate inlets : 50 50
Slotted drain 50 67
Slotted drain/Grate inlets 50/50 67/50

‘ ¢ Grates

The selected locations for the new catch basins were based on roadway profiles, catch
basin spacing required to maintain water spread on the pavement below maximum
allowable, near superelevation crossover points to minimize sheet flow across the

pavement, and at the low point in sag areas.

The onsite drainage areas, peak discharges (10- and 50-year events) and time of concentration
for the on-site drainage are included in Appendices D and I, respectively. Calculations for
spacing and sizing the catch basins are also included in Appendix D.

4.3.5 Storm Sewer Design

Storm sewer pipe sizes and the hydraulic grade line were determined with a computer
program. STORMCAD is a computer program that designs and analyzes new and existing
storm sewer system for non-uniform flow, and the hydraulic grade line (HGL). STORMCAD
is a registered trademark of Haestad Methods, Inc., 37 Brookside Road, Waterbury,
Connecticut, 06708. The storm sewer design was based on criteria contained in ADOT’s
Roadway Design Guidelines Manual dated Draft December 2005. These are:

‘ ¢ Minimum Pipe Size
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Trunk Lines - 24-inches, except 18-inch pipes may be used where conflicts occur
‘ with utilities or other highway appurtenances.
Laterals - 18-inches

¢ Storm drain length between Manholes

Pipes under 33-inches in diameter: 330 feet
Pipes 36 and 39-inches in diameter: 440 feet
Pipes form 42- to 69-inches in diameter: 660 feet

Pipes 72-inches in diameter and larger: 1,200 feet

¢ Pipe Material gnd Roughness

Pipe material was selected based on the requirements of ADOT’s Pipe Selection

Guidelines and Procedures, February 1, 1996. Manning’s “n” values used for the

selected pipe materials are:

Pipe Material Manning’s “n”
Concrete Pipe 0.012
. Plastic Pipe, Smooth 0.012
| Corrugated Metal Pipe 0.024
| Spiral Rib: Galvanized Steel 0.014

Approved pipe types include reinforced concrete pipe (RCP), non-reinforced concrete pipe
(NRCP), and corrugate high-density polyethylene plastic pipe (CHDPEPP) Class S (sizes less
than or equal to 42-inches in diameter under fills less than 10 feet in height).

& Pipe Size Design

Pipe size selection was based on full flow with the 10-year storm event for non-depressed
roadways. The hydraulic grade line was set a minimum 6 inches below the top of grate for the
selected design storm event.

Desirable “Self Cleaning” velocity is 3 feet per sec flowing full. The minimum velocity
flowing full is 2 fps. Some exceptions occur due to catch basins requirements at transitions
and end of barriers and short pipe connections of flanking catch basins.

‘JRS Draft Final Drainage Report February 2008

1-10 Outside Widening, Sarival Ave. to Dysart Rd 4.5 URS Job No. 23445183

Maricopa County
Arizona Department of Transportation

PATRANSPORTATIONVADOT\23445183_110_OUTSIDE_WIDENING_SARIVAL_DYSARTENGR\DRAINAGE\DRAINAGE REPORTS\DRAFT FINAL DRAINAGE
REPORT - 60%.D0C




v The storm sewer calculations for pipe sizes and hydraulic grade lines are contained in
‘ Appendix E. Proposed storm drain profiles are depicted on the details included in
Appendix B.

4.4 BRIDGE DECK DRAINAGE EVALUATION

There are seven bridges within the project limits: Estrella Parkway Traffic Interchange
Overpass (T.LO.P.), Bullard Wash Overpass, Bullard Avenue T.1.O.P., SPRR Overpass,
Litchfield Road T.1.O.P., Dysart Road T.1.O.P., and Agua Fria River.

'SPRR Overpass has sufficient longitudinal grade to provide positive drainage. Supporﬁng
computations included in Appendix D (catch basins CB180 and CB182) shows that runoff
spread remains within ADOT design limits along the bridge deck and corresponding anchor
and approach slabs. Therefore, drainage systems are not required for this bridge.

Bullard Wash Overpass is being replaced with a shorter span bridge as part of the 1-10

Median Widening project. Calculations for the median widening project shows that the

spread criterion is met without installing deck drains. The remainder of the runoff is collected
‘ at the east end of the bridge by new roadway catch basins.

The Agua Fria Bridges are approximately 1500 feet long with a minimal longitudinal slope
of approximately 0.0021°/ft and a transverse slope of 0.02/ft. Existing scuppers are 6-inch
diameter holes with 0.5-inch depression placed at 19-foot intervals along the outside edge of
the bridge. Both Eastbound and Westbound bridges will be widened from 91°-7” to 102°-7".
Near the west end of the Westbound bridge, the width tapers to a maximum width of
approximately 106°+. The proposal is to reconstructed these same scuppers at an 18°-9”
spacing along the outside edge of both bridges. Based on calculations contained in Appendix
H, the proposal will meet ADOT’s spread criterion. The actual 10-year runoff to each scupper
is 0.159 cfs within the 102’-7” bridge width segment and 0.165 cfs within the 106 bridge
width segment. The maximum allowable capacity of each scupper is 0.334 cfs.

The remaining four bridges: Litchfield Road T.1.O.P., Estrella Parkway T.I.O.P., Bullard
Avenue T.L.O.P. and Dysart Road T.L.O.P. experience site specific drainage issues discussed

below.
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4.4.1 Estrella Parkway Bridge

The longitudinal profile of the existing bridge shows a localized low point in both the
eastbound and westbound lanes. However, during the I-10 Median Widening project, the
bridge deck will be resurfaced in both directions to remove the low points and create positive
grades towards both ends of the bridge. Because the bridge resurfacing has removed the low

points, the need for deck drains on the bridge is not warranted.

4.4.2 Bullard Avenue Bridge

The eastbound Bullard Avenue Bridge is approximately centered on a crest vertical curve.
Sufficient longitudinal grades in both directions from this crest provide positive drainage to
the bridge ends while meeting ADOT’s criterion. Bridge deck drains are not warranted.

The westbound lanes across Bullard Avenue Bridge and its approaches are in a super-
elevation transition from a positive to negative cross-slope with a longitudinal high point near
the west end of the bridge. The change from a positive to a negative cross-slope occurs near |
the east end of the bridge. The super-elevation condition extends along the entire length of the 1
bridge deck. ‘

‘ Surface sheet flow drainage through this roadway segment follows a curvilinear path due to
the combination of super-elevation transition and horizontal curvature. The westbound driver
experiences a roadway cross slope that transitions from 0.02°/ft away from the median to
0.039°/ft towards the median. Hence as the driver approaches the bridge the pavement runoff
sheet flows left to right and as the driver leaves the bridge the pavement runoff sheet flows
right to left. The change in flow direction occurs in the vicinity of the transverse level
location, Station 6736+12.84. The center of the flow direction change is located at this station
at the approximate mid-section of the pavement width. From this point towards the median,
pavement sheet flow will originate at the median pavement edge to the cast, flow westerly
perpendicularly across the transverse level location, and return to the median pavement edge
to the west. From this point towards the outside pavement edge, pavement sheet flow will
originate at the outside edge to the west, flow easterly perpendicularly across the transverse

level location, and return to the median pavement edge to the east.

A separate study on the drainage situation for the I-10 Westbound bridge over Bullard
' Avenue has been prepared for ADOT’s review and comment. The final memorandum with

recommendations will be included in the Final Drainage Report.
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4.4.3 Litchfield Road Bridge

The existing longitudinal profile across Litchfield Road bridge shows localized low points on
both the eastbound and westbound lanes. Again, the bridge deck was resurfaced during the I-
10 Median Widening project to create a positive grade from west to east, which will eliminate
the localized low points. Consequently, the need for bridge deck drains is not warranted.
Instead, the bridge runoff will be collected at the east end of the bridge.

4.4.4 Dysart Road Bridge

The existing longitudinal grade across the Dysart Road bridge has a localized low point on the
westbound lanes. The longitudinal grade along the eastbound lanes, although of minimum
grade, will be sufficient for drainage and will not require resurfacing. The I-10 Median
Widening project will resurface the westbound lanes to provide a positive grade.
Consequently, the need for bridge deck drains is not warranted.

4.5 EROSION PROTECTION

Erosion protection was provided where recommended in the Roadway Design Guidelines.
Dumped riprap aprons were used to reduce erosion at the outlets. Dumped riprap and filter

. fabric will be used to line ditches, where warranted. The type of erosion protection required is
determined in accordance with Section 612.2 of the Roadway Design Guidelines.

4.6 AGUA FRIA RIVER

4.6.1 Background Information

The I-10 crossing of the Agua Fria River has been studied by the Flood Control District of
Maricopa County (FCDMC) as documented in the report entitled, “Final Report, System
Analysis and Conceptual Design of Channelization in the Agua Fria River, October 10,
1983” (Copy of pertinent sections are contained in Appendix H). Based on this study
construction plans were prepared by the FCDMC for Channel Improvements to the Agua Fria
River. As-Builts of these channel improvements are contained in Appendix J.

Appendix H also contains copies of ADOT Bridge Inspection Records and a recent bridge
scour evaluation prepared for the 30% plans.

The most recent flow estimates obtained from the FCDMC are 52,000 cfs for the 100-year
flow and 99,000 cfs for the 1989 Standard Project Flood. The ADOT methodology of
‘ multiplying the 100-year flow rate by 1.7 would provide a 500-year flow rate of 88,400 cfs.
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The existing bridges were placed on spread footings set at an approximate depth of 24 feet

. below the existing riverbed elevation. This type of footing is no longer allowed in a river
environment in accordance with ADOT current standards. However, it is cost prohibitive to
replace these bridges, and therefore, a scour evaluation was performed to determine if these
bridges are stable. The total scour, including general scour and long term degradation of 1.2
feet, was estimated at 13.5 feet for the 100-year event and 15.8 feet for the 500-year event
(assumed to be 99,000 cfs). This indicates that the current footing depth is adequate.

The FCDMC channel improvements construction resulted in channelization of the river
between soil cement levees and numerous grade-control and drop structures both upstream
and downstream of these bridges. Furthermore, the addition of the New Waddell Dam in the

upstream watershed has helped to stabilize the streambed.
4.6.2 Riprap Protection at Pier No. 1

The 1983 report stated that the bend in the river just upstream of the I-10 bridges could cause
erosion near the western portion of the bridge. The recommendation was to construct a riprap
blanket around the western piers. The channelization plans contained in Appendix J show that
a change order was executed for the installation of a riprap blanket around the western most
pier line (Pier No. 1). The width of this blanket extended from the base of the soil cement

' bank easterly to a point 10-feet east of the pier. The north-south dimension of this riprap
blanket is 217 feet to be centered on Pier No. 1. The dumped riprap blanket was 4 feet thick
with its top level with the new channel flow line. Dsg was set at 18 inches.

A field inspection of the west abutment revealed that the above discussed dumped riprap
blanket was installed to the width specified on the as-built plans. It appears to be in good
condition and therefore, repairs are not necessary. The penetration of this blanket with pier
substructure units will be repaired with this project. This riprap protection will be extended as
necessary to include the additional columns to be installed with the outside widening.
Additional evaluation of the scour around this bend is not considered necessary.

4.6.3 Pier Scour

Pier scour calculations have been performed for both the 100-year flood event and the
Standard Project Flood event. Abutment scour calculations were not performed, because both
abutment substructure units are protected by the soil-cement bank protection, which was
designed and constructed by the Flood Control District of Maricopa County to withstand the
Standard Project Flood event. Effective support needs to extend beneath the potential scour
' hole of 15.8 feet during the Standard Project Flood event. Pier scour calculations for the 100-
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year and Standard Project Flood events are contained in Appendix H. The hydraulic
‘ parameters and scour depths for the two flow events are summarized in Table 4.1.

Table 4.1 Agua Fria River Pier Scour Summary, 100-Year and Standard Project Flood

Events

Flood Event 100-Year Standard Project Flood®”
Peak Flow 52,000 cfs 99.000 cfs

Flow Velocity 7.5 fps 9.9 fps

Water Surface Elevation® (1929 977.3 ft 979.9 ft

NGVD Datum)

Water Surface Elevation® (1988 978.5 981.1

NAVD Datum) _

Streambed  Elevation  (from 971.9 971.9

Equilibrium Profile created by
Downstream Grade Control
Structure) (1988 NAVD
Datum)®

Scour Depth (based on 16’ clear 1351t 15.8 ft
between 3’ diameter columns)®”

Bottom of Scour Hole Elevation 958.4% 956.1¢

(based on 16’ clear between 3’
‘ diameter columns) (1988 NAVD
Datum)®

Scour Depth for Two Outside 18.3 21.4
Columns (based on 14’ clear
between 3’ diameter columns)®

Bottom of Scour Hole Elevation 953.6¥ 950.5
(based on 14’ clear between 3’
diameter columns) (1988 NAVD
Datum)m

lThe Standard Project Flood peak flow of 99,000 cfs is greater than the 500-year peak flow of 88,400 cfs.

2The datum conversion is 1929 NGVD = 1988 NAVD — 1.20 feet as determined by a URS survey of the existing bridge deck
elevations. The ADOT project datum is 1988 NAVD.
3’I‘he current bridges, including the median widening project, have 3’ diameter columns with minimum 16-foot spacing.

Therefore, each column functions as a separate unit for the pier scour evaluation. However, the additional column required
for the outside widening project may be closer than 16 feet to the existing outside bridge column, which means the two
outside columns will function as a single stem pier with a local skew angle of 15 degrees. For this preliminary evaluation,
the clear width between columns is assumed to be 14 feet. Four feet of debris is added to the normal width of pier.

4Existing bridge spread footings have top and bottom elevations of 949.2 and 946.2, respectively. (1988 NAVD Datum)

The outside widening project will result in an additional 3-foot diameter column upstream and
downstream at each pier location. The existing bridge has columns spaced at 16 feet, which

. means that each individual pier column functions as a single unit for the pier scour
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calculations. Anything shorter than 16 feet spacing requires that the piers function as a single
stem pier with a local skew angle of 15 degrees. Of course this results in greater scour depths.

Structural requirements may require the additional outside column to be closer than 16 feet to
the existing outside pier. Therefore, two scours evaluations were performed: one for a pier
spacing of 16 feet and one for a pier spacing of 14 feet. For the Standard Project Flood event,
the 14 feet spacing and the 16 feet spacing would result in bottom scour hole elevations of
950.5 and 956.1, respectively. The 14 feet spacing would only affect the two outside piers,
one is an existing pier that is on a spread footing.

It is critical that the additional outside column does not create a situation that undermines the

spread footing for the existing column. Existing bridge spread footings have top and bottom
elevations of 949.2 and 946.2, respectively. Comparison of these elevations to the scour depth

elevations for the Standard Project Flood Event are contained in Table 4.2.

Table 4.2 Comparison of Pier Scour for 14-foot versus 16-foot Column Spacing,
Standard Project Flood Event"

Column Bottom of Top of Existing Footing Bottom of Existing Footing
Clear Scour Hole
Spacing Elevation Elevation Depth Below Elevation Depth Below
Scour Hole Scour Hole
Bottom Bottom

(3] (£3) (fv) (ft) ¢13) (ft)
14 950.5 949.2 1.3 946.2 4.3
16 956.1 949.2 6.9 946.2 9.9

! The Datum is 1988 NAVD.

The design intent is to maintain 16 feet clear spacing in order to minimize the scour depth for
the Standard Project Flood event, which is approximately the ADOT 500-year flood event.
URS will coordinate any lesser spacing with the ADOT Bridge Group.

4.6.4 Hydraulic Evaluation

The widening of the Agua Fria Bridge will be with substructure units that are aligned with the
existing substructure units, and therefore, upstream water surface elevations will not change
significantly. On the median widening project, the FCDMC stated that this is not necessarily
true and requested that the designers demonstrate that the 4-foot of freeboard, as required by
the U.S. Army Corps’ of Engineers, is still being provided. The evaluation for the median
widening was completed and sent to the FCDMC on 23 June 2007. That evaluation stated

that, “The revised model provides virtually the same water surface elevations as the original
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model for the design flood, which is the Standard Project Flood (SPF) of 99,000 cfs. In fact,

‘ the water surface elevations show a decrease of 0.01 to 0.02 feet for the widened bridge. This
decrease goes to zero (0) approximately 310 feet upstream of the McDowell Road Bridge.”
This E-Mail along with a summary of the evaluation is contained in Appendix H.

A similar hydraulic evaluation completed for the outside widening project is contained in
Appendix H. The HEC-RAS model produced for the median widening project has been
revised to model the outside widening project. The widening will consist of one additional 3-
foot diameter column upstream and downstream at each pier. These columns will be in
alignment with the existing 3-foot diameter piers. Model revisions consist of moving the
upstream and downstream faces of the bridge to reflect a single bridge widened from 183°-2”
to 229°-2” and to lower the low concrete elevation by 0.5 feet (24°x0.02°/ft). The pavement

cross-slope is 0.02°/ft.

The revised model for the outside widening project provides virtually the same water surface
elevations as the original model for the design flood, which is the Standard Project Flood
(SPF) of 99,000 cfs. The water surface elevations show a change of —0.10 to 0.09 feet for the
widened bridge. The —0.10 feet is at the downstream bridge face and the 0.09 feet is at the
upstream bridge face. In general, the upstream water elevation increase is approximately 0.03

‘ feet. This change in water surface elevation goes to an increase of 0.01 feet approximately
610 feet upstream of the McDowell Road Bridge and to zero (O) approx1mately 1760 feet
upstream of the McDowell Road Bridge.

Currently freeboard upstream of the [-10 bridges varies from 6.59 to 7.21 feet for the West
bank (Left Levee) and is 6.59 feet for the East bank (Right Levee). The East bank is breached
with the I-10 Collector Channel, but the banks of the channel appear to maintain the required
4-foot freeboard. Since the proposed widening will raise the water surface elevation an
insignificant 0.03 feet, the existing freeboard will not be compromised.

The low concrete of the I-10 Bridge in the model is 986.4, which provides 6.0’ and 7.1 of
freeboards at the upstream and downstream faces of the bridge, respectively. This is for the
Standard Project Flood of 99,000 cfs, which is close to the 500-Year flood event. This easily
meets ADOT’s 3-foot minimum freeboard requirement for the 50-year peak flow event on

Class 1 routes. I-10 1s a Class 1 route.
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APPENDIX A
ROADWAY TYPICAL SECTIONS (STAGE III)
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APPENDIX B
ROADWAY DRAINAGE SYSTEM PLANS & PROFILES
(STAGE TII)




NOTE: N| C csp - CORRUGATED STEEL PIPE
NOJEs PIPE OPTIONS SELECTED ARE THOSE R H cap - CORRUGATED ALUMINUM PIPE [ [on] emowcrna [SRET00T wsour |
. 1 REGION 2 NO, | SHEETS
r I:g égigFNéNo:A:gzlugilsn:g'c%o & 0:09) N NOTEs REQUIRED TO MEET MINIMUM C | 0 RCP - REINFORCED CONCRETE PIPE
LUMNS ARE THE FOR PIPE CULVERT PLACEMENT S AVicE il N [ 5 NRCP - NON-REINFORCED CONCRETE PIPE (9 [w=] olo-o2 [
. zsgg::ﬂg?u:aggma: DESTHE VALUE JolcE SEE STANDARD DRAWING C-13.15 SHADED PIPE OPTION FIELDS R ’,]3 E NRCIPCP - NON-REINFORCED CAST-IN-PLACE CONCRETE PIPE 010 MA 126
E‘J ’ ARE NOT ALLOWABLE ALTERNATES, c C ‘ P CHOPEPP - CORRUGATED HIGH DENSTIY POLYETHYLENE PLASTIC PIPE R - G
DESCRIPTION CSP CAP | RCP [P|P| P END TREATMENT QUANTITIES
|
In. In. Ft./ Degree In. Coatin In. In. Each Catch basin, Manhole Cubic Yard
9. '
Headwall & Junction Structure A
& ¢°b Ft. A Grate
8] o Ft. s
& s ! JsTs o
& 5 P ¢ 5
<
N § 9 /& & )
« ¥/ < Q 9
./ o > S & &/ S/ 8 ¢
/& 9 &/ & S/ X/ L S /in/Ft./ N
8 & « / O 3y RO /)9 9 O/ &/ /&
. $ /&) S /3 s /&/.5/" S Je/s/5/&/s/ 8
H W N o v L3 03 o . K v
g o < 2 ¢ S /9/% & /E/2/q Q > 9/ /S L/ S/ K
5 VL L, L/5/8 RSN WL VI ETETE REMARKS
1-10 EB Sta 6665+15 B1.68' Rt | 100 20 10098 [ 1 [25 CBI0O to Outlet
to Sta 6665+75 103' Rt |
" SaR
=|[1-10 W8 Sta 6667+48.52 80.5' 102 2 12 [ 1] C-15.91 45 25 05T | | | 25 CBI02 to Outlet
2L to Sta eseTaBE2 % Lt — T
=l — i =
-0 £B Sta 6667+80 88.36' Rt | 104 2 14 = = ] C-15.92 45 30 ~ [one | 1 |25 CBI04 to Outlet e
to Sta 6667+80 105,68 RT | [ = N N P s
! — — == | e |
¢[|1-10 W8 Sta 6670+20 84.33' Lt | 106 2 23 [ ; 1 [ 1590 5.0 [5 [ 0375 [ 1 |25 [ CBIOG to Outlet
2 = o
[[to Sta 6670+20 1V Lt = [ | | | i
= = | | L 3 o]
&1-10 EB Sta 6670+50 102,77 Rt | 108 24 4 | | C-1592 | | 45 30 10368 | | |25 CBI08 to Outlet ¥ |
to Sta 6670+50 155' Rt — i i i — =
: e —
.[[I-10 €8 Sta 6672+06.50_ 89 Rt | 10 24 3 [ Pipe Crossing Under Ramp B
%[0 Sta 6672+06.50 120 RY I
== ] —
I-10 WB Sta 6673+69.70 80" Lt | 112 24 31 Pipe Crossing Under Ramp A
to Sta 6673+69.10 IIT' LT e
%[1-10 €8 Sta 6678+83 325 Rt 114 24 C-15.92 5.0 20/15 02401 | | [ 25 CBIIO to Infield Area
L’; 10 5t 668+83 ' Rt |
110 WB Sta 6686+32 32.5' Lt 116 24 208 C-15.92 5.5 20 102424 | 1| | 25 CBIl6 to Infleld Area
to Sta 6686+92 241.75' Lt ———
K Sheet Total == o 5
H
m A\RIZONAT DEPART?{ENT OF TRANSPORTATION PREL IMINARY
1 SLAND P
FILL HEIGHT RANGE TABLE (Ft.) @ PIPE CORRUGATION W WILLiAuS ROADWAY DBSIGN SERVICES Stage Il
RANGE NO. 1[2]3[a[s5[67[8][8[10[UTI2 A 2%xV2 [ D] 6x2 Leon D SCHALR Review
FILL >[1[3]s[8[n[15]20[25[30][40][55] 70 NEW PIPE SUMMARY SHEET oY, TR
; B| 3x 3xi CONSTRUCT ION
H HEIGHT (F+) | <[3[5[8 [ [15]20]25[30]40]55]70][90 AT 9°zry - Aol AL,
i O D o 1B e B £ oA O = 1-10 SARIVAL AVE TO DYSART RD Sow
TRACS NO. HT296 OIC 010-B(202) 0F
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WGTES NOTE: N ‘ G CSP - CORRUGATED STEEL PIPE (== TEE] ]
A PIPE OPTIONS SELECTED ARE THOSE R| H CAP - CORRUGATED ALUMINUM PIPE o [sare] pmosct o, | SET] ST
THE ZEROS IN PARENTHESIS (0, 0.0 & 0.00) IN NOTE: o o. | sweets
THE HEADING OF SOME OF THE COLUMNS ARE THE FOR PIPE CULVERT PLACEMENT :i:wza[ﬁ F= S W ¢ ‘ D 2229 : zgw-rniﬁﬁfgnggscgglééff PIPE | 9 ‘mu, 010-B(202)
SECOMMENDED IRRGEISION OF: THE YALUE 03Ee PEESTENOARDFIRARIICICSIR S SHADED PIPE OPTION FIELOS L P NRCIPCP - NON-REINFORCED CAST-IN-PLACE CONCRETE PIPE 010 MA 126
: ENTERED N THE COLUMN. RIP| E
& ARE NOT ALLOWABLE ALTERNATES. cle p CHDPEPP - CORRUGATED HIGH DENSTIY POLYETHYLENE PLASTIC PIPE
DESCRIPTION CSP [_caP__[ReP P[P | P END TREATMENT [ QUANTITIES
In. n. Ft./ Degree In. Coating In, In. Each Catch basin, Manhole, Cubic Yard
Headwall & Junction Structure i
§ Ft, Grate /
Ft.
i & g ,
s/8 / S /
S&/E /g S
/9 / & o
>/ b &
o/ @ s /3 %
: S/E/ 8 / $ [ingm] e /Q‘ S/
; P NEIL S S s )&/ E /S
H N g g5 N ) . [ 5/ S /L)@ s\
E R S/e/N/ Q @ / &/ )L/ L/ /S
% v/ N/~ R G /ST /S )@ REMARKS
| | Ll e
|-10 EB Sta 6692+08.74 69' Rt 118 24 38 Pipe Crossing Under Ramp D
|[1o Sta €632+08.74 107 Rt for Future Catch Basin
2 = —
&lli-10 B sta 6697452 1B.09RY | 119 3% | 263 1 = Pips 119 to Wil2l
[t Sta 6700+14 §1.95' Rt =
10 €8 Sta 6695+15_1L00' Rt | 120 % | % i 15,92 5.0 5 0243 | 1 | 25 CBI0 to Outlet D
¢|[ To Sta 6695+75 124.5' Rt
3
[][1-10 EB Sta 6700+14 91.95' Rt to| 121 36 262 C-18.10 | 8.0 999.30 MHI2] to MHI25
Sta 6702+76 91.78' Rt |
& : ] i
| |l1-10 W8 Sta 6693+15 7442 Lt 122 24 53 | C-15.92 5.0 50 1006.04 | |25 CBI22 to Outlet
to Sta 6699+75 (295" Lt ==
i | |
% 1-10 EB Sta 6700+l4 68.5' Rt to 124 29 18 —= = = C-15.92 1.0 45 | 1004.60 1125 CBI24 to MHI2I .
Sta 6700+14 91.95' Rt
: —————
1-10 £8 Sta 6702+76 91.78Rt to | 125 36 262 C-18.10 54 995.50 | MHI25 to MHI2T
Sta 6705+38 9L6I' Rt [ |
H i I
g 1-10 WB Sta $706+87.53 68.5' Lt | 126 24 25 == \ C-15.92 5.0 45 997.54 1 |25 CBI26 to Outlet
to Sta 6706+87.53 97.0' Lt — = = [ o B
i ' = —
1-10 EB Sta 6705+38 91.6I' Rt to| 127 262 C-15.80 | 44 993.40 MHI27 to MHI29
% Sta 6707+21.19 91.49' Rt — =
M| Sheet Total E
4 E— "“Fi‘ij‘ wzom{gzg;mympggl rr:mspomnor« PREL IMINARY
AND | WODAL. TRANSPORTATION DIVISION
FILL HEIGHT RANGE TABLE (Ft.) @ PIPE_CORRUGATION b MWILLINS 10208 ROADWAY DESIGN SERVICES Stage Il
RANGE NO. 123456 | 7[8]9|l0{l][12 A 2%x/, [ D] 6x2 [o scraug o278 Roviow
| FILL _[>[1[3]5]8 1 |15[20]25]30]40][55]70 AT Il NEW PIPE SUMMARY SHEET NOT FOR
; X CONSTRUCT [ON
g HEIGHT (Ft.) | <|3[5[8[11|15][20]25]30]|40[55]| 70|30 or
L S SHOULD FIELD CONDITIONS VARY FROM THE RANGE INDICATED, CONTACT DESIGN C| 9x2/e 9x2/> ot sockuw OR 'RECORDING
g FOR RE-EVALUATION OF PIPE DESIGN REQUIREMENTS. 1-10 SARIVAL AVE TO DYSART RD DWG NO  G-05.02
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NOTE: NOTE: N ‘ C CsP - CORRUGATED STEEL PIPE I G .{ ”‘"l T l [
PIPE OPTIONS SELECTED ARE THOSE H CAP - CORRUGATED ALUMINUM PIPE iton | STATE|  PRoseCT Mo, Y | e 15 BULT
] THE LEADNG. GF SOME G THE COLUAbIS, ARE THE FOR PIPE CULVERT PLACEWENT REQUIRED TOLMEET. MINIMUM T }é | D ACR .+ = REINFORCED CONCRETEPIPE ";w [ ] 010-8r202) . [s : “] |
RECOMMENDED PRECISION OF THE VALUE TO BE SEE STANDARD DRAVING C-13.(5 SEICE LIEEs NI p NACE s - ON;REINFORCED CONCRETE ‘PIPE
, ENTERED N THE COLUMN. " SHADED PIPE OPTION FIELDS R P | E NRCIPCP - NON-REINFORCED CAST-IN-PLACE CONCRETE PIPE 010 MA 126
E, 2 ARE NOT ALLOWABLE ALTERNATES. C C P CHOPEPP - CORRUGATED HIGH DENSTIY POLYETHYLENE PLASTIC PIPE
DESCRIPTION CSP [ cap [rReP PP P END TREATMENT [ QUANTITIES |
In. / In. In. / Coating In. Each/ Catch basin, Manhole, Cubic Yard
Headwall & Junction Structure 7
i F1. /
: /77 / /)
S /8 / / 8
o § & / Q(C </
S/ & < >/ 8/
>/>/ 2 >/ ¢ o~ /@
S /&) S /o /) S A LA /
i NS ~ ~/ () Qo
H /g o S 0/ 3/ & /:8/ 2/, N VT
al .0 R (SIEYEE . o
] 3 & & /s /S 3/ /T / &
. s <
& S/ & o) L /S8 &/ < L) & REMARKS
1-10 €8 Sta 6707+2L.18 685 Rt | 128 4|20 6 | | w4t [ 128 CBI28 to Outlet Y
to Sta 6707+21.18 91.49' R = = | i N | = B
3 1-10 EB Sta 6707+21.19 9149 Rt | 129 30 C-18.10 991.90 | MHI29 to Bullard Wash |
[0 sta = ; i
2 J . —
= — \ [ S
1-10 EB Sta 6710+40.25 68.5' Rt | 130 24 38 | C-15.91 50 30/10 9%.71 | 1 | 25 CBI30 to Outlet i
o Sta 6710+40.25 ' Rt = AR ) _ _
; I-10 WB Sta 6710+43.,64 68.5 Lt | 132 4| 3 ‘ R 1592 | 50 | 20715 9%.56 | 1| 25 CB132 o Ouflet
(Mo Sta 6710+49.64 1025’ Lt — i 1 o]
— - ——
#/[1-10 W8 Sta 6715+52.8 545 Lt | 134 2 62 | [ Extend Existing Storm Drain fo
‘\ to Sta 6715¢52.8 126' Lt Ditch 0 e
=
4 |I-10 €8 Sta 6715480 665" Rf fo [ 136 2 31 | 1531 55 20/15 597.60 | | | 25 CBI36 to Outlet
3|Sta 6715+80 102' RT . CR—
3 T
1-10 €8 Sta 6719+10 68, 138 2 39 | C-15.91 55 30 100094 | 1 | 25 CBI38 to Drainage Ditch
Sta 6719+10.110.5 Lt
£[1-10 B Sta 6719+30 609 LT | 139 A [ 16 | | Extond Storn Drain fo Oifch 0 __
E[57a 6119+30 196 Lt |
1-10 €8 Sta 6722+40 76.81' Rt 1o 140 24 51 | 1591 55 30 1005.47 | | | 25 [ CBI40 fo Drainage Ditch '
Sta 6122+40 1305 Rt [
H Sheet Total 8
2
B ARIZONA DEPARTMENT OF IYRGANBPOSRHHON PREL IM INARY
INTERMODAL TRANSPORTATION DIVISION
FILL HEIGHT RANGE TABLE (Fft.) @ PIPE CORRUGATION ROADWAY DESIGN SERVICES Stage Il
RANGE _NO. 1[2]3]4a]s5 678 9 ]w0][n]1 A 2%V | D] 6x2 eiow
FILL _ [>|1[3[5]8[n[15]20]25[30]40]55]70 81 3xl Il NEW PIPE SUMMARY SHEET NOTQEOR
{ HEIGHT (Ft.) | < | 3|58 | 11 | 15| 20 | 25|30 | 40 | 55 | 70 | 90 or ConSTHLCTIoN
& © SHOULD FIELO CONDITIONS VARY FROM THE RANGE INDICATED, CONTACT DESIGN C| 9x2¥, Ix2/> o ST OR RECORD ING
H FOR_RE-EVALUATION OF PIPE DESIGN REQUIREMENTS. : 1-10 | SARIVAL AVE TO DYSART RD OWG NO G-05.03
TRACS NO.  H7296 0IC l 010-8(202) OF_

P:\TRANSPORTATION\ADDT\23445183.118_Outside_Widering_Sarival_Dysar t\CADD\Shee ts\Orsinage\h7296sp3.dgn
2/24/2008 d

12:36:45 PM




NOTES NOTE: N| C csp - CORRUGATED STEEL PIPE = s
- PIPE OPTIONS SELECTED ARE THOSE R H CAP - CORRUGATED ALUMINUM PIPE o | STATE PROJECT NO. Y AS BULT
e it NOTEs REQUIRED TO MEET MINIMUM — Cc| D RCP - REINFORCED CONCRETE PIPE . o
LUMNS ARE THE FOR PIPE CULVERT PLACEMENT SERVICE LIFE N P NRCP - NONSREINFORCED CONGRETE PIPE 9 |mu~ 010-B(202) |
RECOMMENDED PRECISION OF THE VALUE TO BE SEE STANDARD DRAWING C-I3.15 SHADED PIPE OPTION FIELDS | NRCIPCP' -~ ‘NON-REINFORCED ‘CASTIN-FLACE CONCRETE ‘PIPE
' ENTERED IN THE COLUMN. RIP| E 010 MA 126
o ARE NOT ALLOWABLE ALTERNATES. C C P CHOPEPP - CORRUGATED HIGH DENSTIY POLYETHYLENE PLASTIC PIPE
i DESCRIPTION CcsP [ cap [ RCP |P|P| P END TREATMENT | QUANTITIES |
| In. In. Ft./ Degree In. Coating In. In. Each Catch basin, Manhole, Cubic Yard
Headwall & Junction Structure
S Ft Grate
g
@7 > /
c/ L /
/ QL ) QL /
>/ b /
S/C/ 2/ / S
D) & /
2 & &/ o/ 0 / )
H s L ~ o/&/ 9 /S &/
H < S /. &/ e/ / /L
& o v S/ /> [} X
x ° N N S
o Q v/~ /)~ K G /)~ REMARKS
1-10 WB Sta 6723+50 81.5' Lt fo[ 146 | ExlIsting Plpe to Drainage
e = ==
Sta 612350 195' Lt | = = Ditch D'
5[0 £ Sta 6725+12.05 565 At | 148 24 |04 ~ - c1531 6.0 30 0052 1| 25 ~ | ca48 to outer _
9o Sta 61254125 171 R _ i j o
1-10 W8 Sta 6728+40 37" Lt to | 150 U | 5 [ — ‘ ] | \ Existing Pipe 10 New Refaining
Sta 6128440 613 Lt e = —= s —
— = —— e - = -
£1-10 €8 Sta 6723+65 5.2 Rt to | 152 18 8 C-15.92 5.0 [ 30 | | 105603 | 1 (25 i CBIS2 to Bulard Ave
[Sta 6729+65 557 Rt — 1 ) N — i — 1 [ Ramp B Infled Area
| - i | - ;
ﬂ -10 €8 Sfa 6740130 445 RY fo| 154 u_ | 2 - ) | 65 © | 00646 | 1| 25 [ CBIS4 To Bulard Ave N
[Sta 6740+30 495 Rt = = [ 1 ] Ramp D Infleid Area
g i == —
| | = = =+ - il _ _ L | _ _ _
L [1-10 ¥8 Sta 6740+30 445" Lt to| 156 T [ = = 552 | | 5.0 [ 100664 | 1 [ 25 | CBIS6 to Bulard Ave
5([Ste 67120130 435 Lt I w D IS T 1 : Ramp C infled Area
110 £3 Sfa 6746+09 445 Rt | 158 2 15 | = C-15.31 55 o] | 100826 1 |25 | | CBIS8 to MHIG| B B
Sta 6147125 525 R — 1 1 — | R -
= - i - | — - - —
§J|-|o £B Sta 6747+48 445 Rt | 160 | B 1591 60 0 100636 | 1 | 25 — CB160_fo Ml -
#[To Ste 614T+25 52.5Rt - ~ - . T 00—
= J ‘
110 EBSta 6747+25 52.5' Rt tq 16l 24 16 C-18.10 1.0 i 1006.70 ) MHIBI to Existing 24" RCP
Sta 6147+25 31" AT == T s
H Sheet Total
ARIZONA'EgEPaiRY![AENT OF TRANSPORTATION PREL IMINARY
INTERMODAL TRANSPORTATION DIVISION
FILL HEIGHT RANGE TABLE (Ft.) @ PIPE CORRUGATION ROADWAY DESIGN SERVICES Stage |l
RANGE NO, 112]3[4]5|6 |78 [9 10N |12 A 2%x/2 | D] 6x2 Review
FiLL > 1(3[5]8[11]15]20[/25]30]40]55 |10 8| 3xl 3x1 NEW PIPE SUMMARY SHEET NOT FOR
o = X CONSTRUCT [ON
$ HEIGHT (Ft.) | < |3 |58 11 | 15| 20]25]30]40]55]70] 30 or
I '@ SHOULD FIELD CONDITIONS VARY FROM THE RANGE INDICATED, CONTACT DESIGN C| 9x2/> 9x2/> oUTE ]m"w OR RECORD ING
E! FOR RE-EVALUATION OF PIPE DESIGN REQUIREMENTS. I-10 SARIVAL AVE TO DYSART RD WG W0 6-05.0%
TRACS NO.  HT7296 OIC 010-8(202) __0F
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Trwses

— 0 JE;M'!FA‘W ARIZONA DEPARTMEP:‘YS(‘gRF7 Y[R(]ANEPOR“”ON PREL IMINARY
H INTERMODAL TRANSPORTATION DIVISION
FILL HEIGHT RANGE TABLE (Ft.) @ PIPE CORRUGATION o [ WILLTANS ROADWAY DESIGN SERVICES Stage IlI
RANGE NO. 1[2[3[4a[5[6[T7[8[9 0] 12 A 2%x/z [ D] 6x2 e fornn B Review
FILL [>11]3]s[ 8 u[15[20]25[30]40]55] 70 8] 3 Ixl URS NEW PIPE SUMMARY SHEET NOT FOR
4 HEIGHT (Ff. | < | 3|58 11]15] 20| 25|30 40 [55] 70| 90 or CONSTRUCTION
3 @ SHOULD FIELD CONDITIONS VARY FROM THE RANGE INDICATED, CONTACT DESIGN C| 9x2)z 9x2/2 b B OR REGORDING
E‘ FOR RE-EVALUATION OF PIPE DESIGN REQUIREMENTS. I-10 SARIVAL AVE TO DYSART RD DNG NO_G-05.05
TRACS NO. H7296 0IC 010-8(202) OF
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NOTE: NOTE: N C csp - CORRUGATED STEEL PIPE i 1
M i PIPE OPTIONS SELECTED ARE THOSE R| H CAP - CORRUGATED ALUMINUM PIPE rosct wo, | SEET| IO T s punr
THE ZEROS IN PARENTHESIS (0, 0.0 & 0.00) IN NOTE:
THE HEADING OF SOME OF THE COLUMNS ARE THE FOR PIPE CULVERT PLACEMENT AEQUIRED, TO WEET, MINIKUM r;1C| D RGP 7 REINTORGED. CINCRETE PIE 9 [ma] o0l0-8202 [ 1 |
RECOMMENDED PRECISION OF THE VALUE TO BE SEE STANDARD DRAWING C-13.15 SERVICE LIFE, NPl P RGP NON:REINFORCED CONCRETE PIPE
ENTERED IN THE COLUMN " SHADED PIPE OPTION FIELDS R P E NRCIPCP - NON-REINFORCED CAST-IN-PLACE CONCRETE PIPE 010 MA 126
E] " ARE NOT ALLOWABLE ALTERNATES, c c P CHDPEPP - CORRUGATED HIGH DENSTIY POLYETHYLENE PLASTIC PIPE
DESCRIPTION CSP [ CAP__|RCP |P|P| P END TREATMENT [ QUANTITIES |
In. In. Ft./ Degree In. Coating In. In. Each Catch basin, Manhole, Cubic Yard
Headwall & Junction Structure
H Ft, Grate
3 Ft.
S/ /S s/8
& e‘? o/ 0
& LS £ QL
S /8 o <
S & >/ &
& S/2/ X S
S/ E /> S x ) In.
; F /& & /o /L 9
B § S /& 0/5/5 N s
i & L4 S/ /) & s /E/S) ) o £
<
s L/3/8 N AYAYESYAR WA VAVAIA I VA REMARKS
I-10 W8 Sta 6746+69.63 44.5' Lt | 162 % | M [ C-15.91 55 100722 | 1 |25 CBI62 fo MHIGS 5
1o Sta 6141+25 52 Lt ‘ —
|
9 == = - + ———
3[1-10 W8 Sta 6747425 525 Lt to] 163 EERRE [ T | [csio al 1006.70 WHIG3 to FCOMC
% Sta 6775+25 127 Lt = —= = | | B | | O Regional Retention Basin
i == = N B B ) . | | | | N N
R S —— =——— = = — ==
1-10 WB Sta 6751+25 60.41 Lt | 164 |10 - B : C-15.32 1.0 5 [ [ 99953 | I | 25 \ CBl6¢ fo Outlet
0 Sta 6754+25 140.5' Lt = == G I ) i
E] 1-10 WB Sta 6754+81.55 56.5 LT | 166 4 | 8l | C-15.92 1.0 Q0 99132 | 1 | 25 CBI6 fo Ouflet D
([0 Sta 6154+87.55 1405 Lt = ‘ S - 2
= == = —— s = = :
— — | E— .
_g! I-10 #B Sta 6755+03.39 44.5 Lt | 168 D | | = 1 C-15.32 6.0 15 [ 99840 | 1 [25 | Extension of Pipe 168
To Sta 6155+09.39 1385 LT === i N e i | —
[0 ¥ Sia 675518132 445 L1 [ 110 4 | % 75 30 ool | 1 (25| | | Extension of Pipe 170 -
%[0 Ste 6159+81.32_142Lt == ] j T i [ = ]
(110 #8 Sta 6763+70.2 445 L1 | 172 4 |16 I ) 7 B ) [ 25 | Extension of Pipe 172 ]
o Sta 61637002 59 LT | = ] i TR
, i | ] O O i
8110 €8 Sto 67724333 51.9 Rt | 174 2 | [ 0342 | 1 |25 CBI74 to CBIT6
Elfo Sta 6111+88.3 56,5 Rt ' = T L | P ]
! — = . -
— — = = : e
10 £8 Ste 6771+88.3 5.5 RT | 116 24 | 100 60 2 ; T8 | 1
10 Sta 6171+88.3 154.25 Rt == s 1 i
| =8
Sheet Total ' = = |
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NOTE:

ENTERED N THE COLUMN.

e

THE ZEROS IN PARENTHESIS (0, 0.0 & 0.00) IN
THE HEADING OF SOME OF THE COLUMNS ARE THE
RECOMMENDED PRECISION OF THE VALUE TO BE

NOTE:
FOR PIPE CULVERT PLACEMENT
SEE STANDARD DRAWING C-13.15

NOTE:

PIPE OPTIONS SELECTED ARE THOSE
REQUIRED TO MEET MINIMUM
SERVICE LIFE.

SHADED PIPE OPTION FIELDS

ARE NOT ALLOWABLE ALTERNATES.

DESCRIPTION

csP [ cap

- CORRUGATED STEEL PIPE

- CORRUGATED ALUMINUM PIPE

~ REINFORCED CONCRETE PIPE

- NON-REINFORCED CONCRETE PIPE

- NON-REINFORCED CAST-IN-PLACE CONCRETE PIPE

- CORRUGATED HIGH DENST|Y POLYETHYLENE PLASTIC PIPE

END TREATMENT

eroct . [ [ O T ws ot |
010-8(202)
010 MA 126

| QUANTITES |

In. In. Ft.

In. Coating In.

. 2
g &
Bl <
>
]
H § < <
5 & $§ /2
[1-10 W8 Sta 6772+62.93 54.5' Lt | 178 2 68
o Sta 67112+62.93 12052 Lt
21110 %8 Sta 67726293 - 119 18 2
3[to sta 671246233 ' Lt
fli=——
10 €8 Sta 6775+00 1015 Rt | 180 4104
o Sta 6115+00 [74' Rt
H
H 181
|
:I 1-10 B Sta 6775+00 58.66' Lt | 182 24 6l
o Sta 6115+00 Y Lt
410 W6 Sta €175:00 . Lt to_| 183 18 3
3[|Ste 6775400 .. Lt
110 EB Sto 6778+03.03 76' Rt tq 184 24 36
Sta 6778+03.03 IIL5' Rt
: 165 B
&
|10 W8 Sta 6778+50.80 54 Lt | 186 2 80

to Sta 6778+50.80 133.09' Lt

Sheet Total

[ Fhishen pLARS-
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Est Pky Rp C Sta 13+32.75 7.5' | 328 24 62 C-15.92 | 5.0 20 1013.01 1|25 CB328 to Pipe 706
L7 fo sta 13+34.15 104T LT . = .
§ ‘ ~
2|[Est Pky Rp D Sta 2+59 27,43' Lt 330 | 24 31 C-15.81 3.7 1006.47 CB330 to CB332
[fo Sta 253 3.5 AT T ==~ |
[ | .
% Est Pky Rp D Sta 2+59 13.5' Rt | 332 24 15 ] C-15.92 4.0 25 | 1006.17 [ 2.5 (B332 to Outlet
E{ to Sta 2+59 32 Rt = T
_——— —
./|Est Pky Rp D Sta 6+50 30.5' Lt| 334 24 1 Stubout to (B334
H —
</lto Sta 6+50 25.5' Lt
—_— = :
Est Pky Rp D Sta 6+50 25.5' 336 24 36 | | C-15.81 5.0 1016,88 | (B336 to CB338 - -
L fo St 650 13.5 RY ] =
= | | T
Est Pky Rp D Sta 6+50 13.5' Rt | 338 24 53 ] C-15.92 5.5 20 01662 1 |25 (B33 fo Outfal B
o Sta 6+50 62 RY e —— —=
Blird Ave Rp A Sta 6+68.25 11.5' | 400 24 101 | C-15.91 45 10 1008.79 | 2.5 CB400 to Outlet
Rt to Sta 6+68.25 87.5' Lt =+ |
§ =
. Sheet Total 3
=] . RIZ0NA DEPARTHENT ggT TRANSPORTATION | PREL IMINARY
INTERWODAL TRANSPORTATION DIVISION
FILL HEIGHT RANGE TABLE (Ft.) @ PIPE_CORRUGATION o ROADWAY DESIGN SERVICES Stage i
RANGE_NO. 1J2[3/4]s5[e6 789 fwo[ulr 21 2%xY, 0] 6x2 ) D SCHAUS Review
FILL [>]1]3[5[8[n[i15]20[25][30[40]55]70 8| 3xl 3x| U'Rs NEW PIPE SUMMARY SHEET NOT FOR
$ HEIGHT (Ft.) | <[ 3|5 |8 11 |15]20]25]30[40]55]70]30 or ) SONSTRUCTION
I G SHOULD FIELD CONDITIONS VARY FROM THE RANGE INDICATED, CONTACT DESIGN C| 9x2)2 Ix2)2 e Ll OR |RECORDING
L;J FOR_RE-EVALUATION OF PIPE DESIGN REQUIREMENTS. [-10 SARIVAL AVE TO DYSART RD OWG NO_ G-05.12
TRACS NO. H7296 OIC 010-B(202) OF.
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NOTE:

ENTERED IN THE COLUMN.

[OaTE-

Tooeamon

REVISIONS -

Bird Ave Rp A Sta 6+68.25 1.5

Rt to Sta 6+68.25 87.5' Lt

Bird Ave Rp A Sta 17+70 115" R

to Sta I17+70 40' Lt

Trvisseo s

Bird Ave Rp B Sta 12+35 14,83

2 4

Rt to Sta 12+35 6I' Rt

Bird Ave Rp B Sta [3+25.22 115"

|| EEE

24 37

Lt to Sta 13+25.22 5I' Lt

_

24 34

§ Bird Ave Rp B Sta 7+20 ILS' Lt
“ to Sta 7+20 48,5 Lt

Biird Ave Rp C Sta I3+25.2 7.5' | 410

24 32

Lt to I-10 WB sta 6747+25.2

[LocATION-

83.87" Lt

ve Rp C Sta 8+I7 412

24 2

to Sta 8+17 36.5' Rt

Ltchfld Rd Rp A Sta 10+00 IL5'

REVISIONS-

24 45

Lt to Sta 10+00 _..' Lt

Ltchfld Rd Rp A Sta 10+00 ..

Lt to 5ta 10+00 ..' Lt

5

§ Sheet Total
E
FILL HEIGHT RANGE TABLE (14 T R TR
RANGE NO. {213 4als|{6]T 8 g (10|12 Al 2%xY2 [D] 6x2
FILL |> 1{3[5][8|11]|15]20]|25[30[40(55]| 710 B 3x1 3xl
g HEIGHT (FT.)JS 3{5(8|11|15|/20]|25]|30{40 (55| 70] 90 or
& @ SHOULD FIFLD CONDITIONS VARY FROM THE RANGE INDICATED, CONTACT DESIGN C| 9x2le 9Ix2)>
Ej FOR RE-EVALUATION OF PIPE DESIGN REQUIREMENTS.

Headwall & Junction Structure

NOTE: N C csP - CORRUGATED STEEL PIPE o see T
THE 2ER0S I PARENTHESS @, 00 & 0001 Al b Bl | oo ipsaie [ o] mes PEIER] onar |
THE HEADING OF SOME OF THE COLUMNS ARE THE FOR PIPE CULVERT PLACEMENT G| D ; [ 9 [ ol0-8eo2 ]
RECOMMENDED PRECISION OF THE VALUE TO BE SEE STANDARD ORAWING C-13.15 SERVICESEIEE, N | L] P RRCRER = NUTREINROACEORCONCRETE RInE

; SHADED PIPE OPTION FIELOS Rip £ NRCIPCP - NON-REINFORCED CAST-IN-PLACE CONCRETE PIPE 010 MA 126
ARE NOT ALLOWABLE ALTERNATES. C ; C P CHOPEPP - CORRUGATED HIGH DENSTIY POLYETHYLENE PLASTIC PIPE
DESCRIPTION CsP [ cap TRCP PP P END TREATMENT | QUANTITIES ]
In. In. Ft./ Degree In. Coating In. In. Each Catch basin, Manhole, Cubic Yard

REMARKS

| 8400 to Qutlet
5l | T 35 | % — sz | 1 e8| | : TB402 fo Outlet Ol s
1 N O o ‘ .
C-1531 55 20 | ~ [W00312 | T [25 ~ | cB40d to Outet
— S SR —
|
{ | . R 2]
C1531 55 5 0051 | 1 | 25 (8406 fo ExIsting Refention
Basin . .
C15.31 55 20 — ] 100302 | 1 | 25 CB408 to Ouffal
: S
L
1591 55 5 100L5I | | | 25 T CB4I0 fo Pipe 163
Prefabricated Tee Connection
| — i
C-15.91 6.0 20 | 100191 I 25 CB4I2 to Outfal
15,3 55 20 01891 | 1 |25 TB500 fo CBSOI
D- 50 100L.85 CB501 to Existing FCOMC
| Regional Retention Basin

L3 OMTE ] ARIZONA DEPARTMENT OF TRANSPORTATION PREL IMINARY
DESIO 0_JERMELAND INTERMODAL TRANSPORTATION DIVISION
[oam " Tw Wit Liaus ROADWAY DESIGN services | Stage Il
CHEOED 0 _SCHAUS 02/08 Review
'URS NEW PIPE SUMMARY SHEET ROIRROR
CONSTRUCT ION
wouTE TocATIon OR RECORD ING
1-10 [ SARIVAL AVE TO DYSART RD OWG N0 G-05.13
TRACS NO. H7296 OIC 010-8(202) —F

P:\TRANSPORTATION\ADOT\23445183.[10_0utside.Widering.Sorival.Dyser t\CADD\Shee ts\Drainege\h729635p13.dgn
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NOTE: NOTE: C CcspP - CORRUGATED STEEL PIPE T 1 ey | i . ___}
o : PIPE OPTIONS SELECTED ARE THOSE H CAP - CORRUGATED ALUMINUM FIPE Frea |srane PROECT MO s | Asount
THEIZEROSHINNEARENTHESIS MOS0 QiRED: 00NN NoTEs REQUIRED TO MEET MINIMUM D RCP - REINFORCED CONCRETE PIPE e o
THE HEADING OF SOME OF THE COLUMNS ARE THE FOR PIPE CULVERT PLACEMENT SERVICE UIFE: B HGCE = NONEREINORGED! CONGRETESFIRE 9 [wz] ol0-81202) [ |
:iﬁg::;“ﬁmﬁzg:ﬂ:: OF THEVALLE 70 BE SEE STANDARD ORAWING C-isls SHADED PIPE OPTION FIELDS E NRCIPCP - NON-REINFORCED CAST-IN-PLACE CONCRETE PIPE 010 MA 126
% J ARE NOT ALLOWABLE ALTERNATES. p CHOPEPP - CORRUGATED HIGH DENSTIY POLYETHYLENE PLASTIC PIPE
DESCRIPTION csP [ caP P END TREATMENT | QUANTITEES |
In. In. Ft./ Degree In. Coating In. ‘Each/ Catch basin, Manhole, Cubic Yard /
o Headwall & Junction Structure 7 /
s 2 @
£ I %) Ea /
K > >
& /
El = / S
8 S & S
£ $ s /S § &
N S) Qo < 2 N
S = & S = @ ) S
3 s/ e/ /N ISIS) & & < S
o/ & > /&) o) Jo)E &) S/ s/ S 2 S
g% § & S $ <& 2 @ S £ /5 /58 S/& N > \ - S
g ¢ o/ & g < /o S JIUE 0/S/8/ £ )&/ T & o/ O ¥
H J &y & 5 IS $f & S/E/S/L) & [2/E, & v, 5/ X/ S/
g oS o < C .« 0 & Y o 3 9 o 9/ 0 /0 >/ SL B/CS/) o S <
E 2 §/ C /&8 € /& 2 ©/ & [/ S & &)/ L) S ) Loy, & )OS A
&) T/ 0 5C 55 /& 5 o/ &N/ XSS/ S/ S/S/ T/ Q < >/~ REMARKS
[C¥cnfia Ra Ro A Sta 14+88 13.5| 502 2 B T 5.3 6.0 3 99476 1 | 25 8502 fo Existing Channel
LF fo Sta 14+88 99 Lt = _
NN — || 8503 fo Existing FCOMC
%|[Trcnfld Rd Rp B Sta 14+00 T.5' | 504 2 65 5.3 55 30 100885 | | | 25 CB504 fo Outlet B
o —= = = —
2[Rt to Ste 14+00 13.5' Lt
> 506 2 [E] 1531 55 1 |25 TB506 fo Pipe 189
R fo Sta 18+76+54 36.43 Rt
L e = =—sxa . - = S
#[Ctenfid Re Rp C Sta 2+62 26| 508 2 12 0- C15.91 55 5 | B7.00 | 1 | 25 T
Lt to Ste 2+62 40 Lt
i = —
e — — .
cnfld Rd Rp C Sta 2+62 40' | 510 2 60 33 984.10 (8510 fo Existing Chennel
L7 to Sta 2+62 10136 Lt = [ o } T
| | B
|[TFentia R R C Sta 5+60 25.5 | 512 24 84 B C15.32 6.5 20 39064 | | | 25 CB5I2 To Exst FCOMC
z ==
3|t to Sta 5+60 12 Lt Reglonal Retention Basin
Ltchfid Rd Rp D Sta 2+3605 | 514 24 45 I C-15.91 45 25 [ [ %eel [ 1 |25 | | 8514 fo Pipe 191 —
16.56' Rt to |10 €8 6790+52.19 :
143.80' Rt | L 7,_7:
&l0ysart R Rp A Ste [+34 IT LT 600 IR C53l 60 20 [ w062 | 125 CB600 7o Exst 48" ACP
2To Sta 14+25.04 16.66' RT = ==—=°= [ T i Storm Drain
T
Dysart Rd Rp B Sta 18+43 11.84'| 602 C-4.10 | 989.29 I 25 CB602 to Outlet
H
5 Sheet Total 2

FILL HEIGHT RANGE TABLE (Ft.) @ PIPE CORRUGATION

RANGE NO. 1[2[3[4[5]6 78 ]S 0[N ]I A 2%xV, | D] 6x2

FILL > 13|58 |11]|15]20(25]30|40]55]|70 8| 3xl 3Ix1

H HEIGHT (Ft) | <358 11 |[15]20]25]30[40|55]| 70|90 or

i '@ SHOULD FIELD CONDITIONS VARY FROM THE RANGE INDICATED, CONTACT DESIGN C| 9x2¥2 Ix2 /2
E! FOR RE-EVALUATION OF PIPE DESIGN REQUIREMENTS.

9 ARIZONA DEPARTMENT OF TRANSPORTATION PREL M INARY
DESIH INTERMODAL TRANSPORTATION DIVISION
L] ROADWAY DESIGN SERVICES Stage Il
CHECKED Review
NEW PIPE SUMMARY SHEET NOT FOR
CONSTRUCT ION
R ToT OR RECORD ING
1-10 ’ SARIVAL AVE TO DYSART RD OWG N0 G-05.1¢
TRACS NO. 1236 oIC | | owoeeo2 OF
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NOTE NOTE: N| C csp - CORRUGATED STEEL PIPE
M i SEROS N PARENNESIS (05600 '8 DiDOS NOTE: PIPE OPTIONS SELECTED ARE THOSE R H CAP - CORRUGATED ALUMINUM PIPE [ Tswre]  rmoxcro. [PETTREET ssonr |
THE HEADING OF SOME OF THEVCU. 5 2 REQUIRED TO MEET MINIMUM C D RCP - REINFORCED CONCRETE PIPE 3 ‘]
LUMNS ARE THE FOR PIPE CULVERT PLACEMENT SERVICE LIFE N P NRCP - NON-REINFORCED CONGRETE PIPE I 9 ]wx‘ 010-B(202) |
: :Egg::ﬂzigﬂzﬁggf'a: OF THE VALUE TO BE SEE STANDARD ORAWING C-13.15 SHADED PIPE OPTION FIELDS R '[, £ NRCIPCP - NON-REINFORCED CAST-IN-PLACE CONCRETE PIPE 010 A 126
g‘ Vi, ARE NOT ALLOWABLE ALTERNATES. C C P CHOPEPP - CORRUGATED HIGH DENSTIY POLYETHYLENE PLASTIC PIPE
DESCRIPTION CcsP [ cap [RCP|P|P| P END TREATMENT [ QUANTITIES |
In. In. Ft./ Degree In. Coating In. In. Each Catch basin, Manhole, Cubic Yard
o Headwall & Junction Structure
i ‘ga VAT Ft. Grate
3 & o Ft.
= 2 W &
/ S/v/m
Qg?a °6 (98 06 § Ia\ /& \6(0
N S/ Jef J§) ) § 7SS/ /P &
< {5} < 9/ Cf o A A AL 9 &
YV S E) o) TS E <18 1SR /§
4 )5/ 0 8 &/ S/ [/ ) & /o)) S/ E) SIS ST VGV
H § o/ & g < /e g (T3 /S E )& 5 Jo/ofor )/ S/ 2 x
& S S ol S e SES s S KT S K o ) o fof LISV s/ B 5/S £/8/8
: N §/ S/ 85 ) 88/ &) & f & eSS 5 (S F/E/ S s SR S &/ 9/ 8/ &
S </ e /58 /)5 /& 5 S/ L /NGS5 L S5/ S S )S) T T/ 5§y S/ /T/T REMARKS
Dysrat Rd Rp C Sta 6+81 22.31{ 604 2 12 [ C-15.91 | [25 CB604 o Outlet
T To 57a 681 3141 LT 1
= : = =
3‘ Dysart Rd Rp D Sta 3+02 1218 | 606 24 10 i C-15.91 20 I T |25 CB606 to Drainage Ditch
| bk B Lo |
§[R fo Sta 3402 26.38 Rt
1-10 W8 Sta 6686+00 25052 LT | 100 | 28 1 i
to Sta 6688+B6.48 232.21' Lt I
¢ e = |
E] 110 W8 STa 6688+86.48 232.21' | 102 2 305 C-18.10 6.1 1001.80 MHT04 to MATOA
[[Lt to Sta 6692+000 193.33' Lt
& 1-10 ¥B Sta 6692+00 193.33' Lt | 704 24 33 C-18.10 4,3 997.80 MHT04 to MHT06
“[Fo Sta 6695+29.64 16L6¢ LT = I
f
" ===
|10 ¥B Sta 66%+23.64 6164 | 106 B 170 1 C-1810 6.0 997.80 WHT06 to Drainage Ditch §'
a Lt fo Sta 6637+50 161,89 Lt
E =
2
§ Sheet Total 1
H
ARIZONA DEPARTMENT OF TRANSPORTATION PREL IMINARY
INTERHODAL TRANSPORTATION DIVISION
FILL HEIGHT RANGE TABLE (Ft.) @ PIPE_CORRUGATION ROADWAY DESIGN SERVICES Stage Il
RANGE NO. 1[2[3]4]5]6[7[8[9 0[N A 2%xY, | D] 6x2 Roviow
FILL _ [>[1[3]5]8[un[i5]20[25[30[40[55[70 EEN 3x1 NEW PIPE SUMMARY SHEET ro::;ﬁ;g?m
¢ HEIGHT (Ft) [ < [3[5[8[ 11 [15]20]25]30]4055]70] 30 =5 © sy - el . s clecdis
¥ % < o o
¢ O ARk EViLATION 00" 1P BESION HEOGIREMENTE, o cor CONTACT OesioN £ 2 I-10 [ SARIVAL AVE TO DYSART RD oW 7o G055
TRACS NO. H7296 OIC I ‘ 010-B(202) OF
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o [l moecrw [SE[I T Loy |
9 [me] oi0-B2on [209] ]
: 010 MA 126
g ) L 4
§ -
i
g ‘z 40 )"‘
B ﬂﬁ\ - ﬁ,. k } 6"5‘
-w. tox.w.x &(.
T 70‘1 g}.«.\fg sroliy
T sse o I
.3el) w-c a

A 8 P Y XA
s ) )\1
g cfQ}‘
- N l-»’#.! RIPRAP APRON LOCATION

I _ .‘. g Pipe Statlon D L W T | D576 | Dgp-
’ or Locatlon () (FT) (FT) (M) | 9130057 | 9130052 Remarks

4 iz Min. “’ n (cr)
H

pate-

Dumped Riprap

[LoCATION:

Match Existing Ground

[FREVISIONS -

M~ 4

DETAIL D1

5 RIPRAP APRON
F R ARIZOUA DEPRTTMENT OF TRANSPORTATION | PREL I NARY
NOTES CEE— NTCRNODAL TRAKSPORTATICN DIVISIoH Stage Ml
The geometric shape of the apron may very to feese——1 ROADWAY DESIGN SERVICES m?,m
match the existing slte condlfions as directed by the Engincer, " DETAIL SHEET NOT FOR
; DETAIL O CONSTRUCT ON
RTE TOCATIN T OR RECORD ING
g 1-10 l SARIVAL AVE T0 DYSART RD O¥G NO_ 0-01.01
TRACS NO. 7236 0I1C | | oo-seoz e OF__
Px\TRANSPDRTAT[0N\AD07\23445183 118-Outside. Wideming.Sorivel.Dysart\CAOD\Shee t5\Drainage\h7296ddE1.dgn
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B T [ eoerme, PSR T swar |
9 [we| ow-e02 | 4] | |
. 010 MA 126
%
Existing 8
Groundiine } {
j
: 2 ot
% .
& 8 !
4
H
E
Section B-B
g
_ g PLAN VIEW CHECK DAM LOCATIONS
Rlprap Dg=3"
B Number Spacing
Location Location 1 (EA) 7 91,(78/0)36
- é $B 1709+50 S$B 1711+00 12 2 115 i
|5} SB 1713+50 SB i714+25 12 3 48 2
SB 1716+75 SB 1720+00 12 7 55 4
SB 1721+00 SB 1727+50 7 18 38 5
S8 1786+00 SB 1792+00 12 3 231 2
B SB 1792+00 SB 1809+00 7 13 108 4
£
‘ s -
! 10y
‘ SAT 2 > 0. D 2
s
g SECTION A-A CHECK DAM
£ 3 DWE T ARIZONA DEPARTMENT OF TRANSPORTATION | PREL IMINARY
[XC] INTERNCDAL TRANSPORTATION DIVISION
Stage il
e ROADWAY DESIGN SERVICES Rggw
CHECK DAM NOT FOR
. URS OETAIL CONSTRUCT [ON
£ o = OR RECORD ING
§ 1-10 l SARIVAL AVE TO DYSART RO DNG NO__ 0-01.02
TRACS NO. H7296 0IC 010-8(202) e OF
P\ TRANSPORTATIONVADO T\ 23445183 _118.0uts1de. Widerung. Sartval .Oysar t\CADD\Shoo ts\Dr sinoge\h7296dd02.dgn




e [t emeor . [ OE ] aar |
9 [we] owo-sizo2 [a0] | ]

PIPE SLEEVE FILLING SCHEDULE PIPE FILLING SCHEDULE i _ 010 M 126

— JoATE-

Statlont d Plpe Length| Pipe Type Statlon d Plpe Length| Pips Typs
tinches} (feat) . {Inches} {fest)

LOCATION-

Exlsting Plpe Length

Trevisions -
r

12" Cone. Plug

(Typ. Both Sldes)
d A
H
2
i
<] g%elf)es ’Céasgaﬂaays Exst CMP_or RCP Pipe
(Typ. Both Sides)
ELEVATION FHll_With Lesn Slurry Mix
H
Hole for Filling Plpe

g 2" - 3%)

Grout & Plug After Fliling
Operotion With 3:] Mortar Mix

[paTe-

SECTION A-A

JLocaTion-

Refer to Utilitles and Plan Removal Sheets

TRevisions-

DETAIL D3

PIPE PLUGGING DETAIL

TFinsken Prans-

T ARIZONA DEPARTMERT OF TRANSPORTATION | PREL IMINARY
INTERNODAL TRANSPORTATION DIVISIoN P "
ROADWAY DESIGN SERVICES tage
Review
DETAIL SHEET NOT FOR
] DETARL D CONSTRUCT (ON
> ROUIE TECaTIon QR RECORD ING
L§J P ———— 1-10 l SARIVAL AVE TO DYSART RD We T Do
efer to an Remova S,
TRACS NO.  H7296 OIC | [ olo-son —_OF__
Px\TRANSPORTQTION\ADOT\23445183.HE.Ouv.slde.W)dcnmg_Samval.Dgsart\CADD\ShesLs\Draxnegu\h72‘36dd03.dgn
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[oATE-

[Location-

[REVISIONS -

FINISNED_PLANS-

[Somivev o

[oATE-

TREVISIONS - COTATION:

T rEReD P

FANA, SHEET

TOTAL

Geotextlle Fabric

ARIZONA DEPARTMENT OF TRANSPORTATION | PREL IMINARY
LX) INTERMODAL TRANSPORTATION DIVISION
I ROADWAY DESIGN SERVICES Stage (Il
LREOED Roviow
SECTION B-B DETAIL SHEET NOT FOR
RIPRAP EMBANKMENT SPILLWAY PROFILE OETAK D CONSTRUCTLON
RATE CocaTRN 7 OR RECORDING
1-1Q I SARIVAL AVE TO DYSART RD DNG N0 0-01,04
TRACS NO. H7296 0IC 010-8(202) OF.
P:\TRQNSPORTAT[0N\AUOT\23445|83_[lﬂ.Ouu1da.Wndamng.Snrxvel.Dgserv.\CADD\Sheeu\Drmnugn\h7295dd04,dgn

. I TN HIESIETE
9 |w] o0-Bro2 |208] | |
£ 010 MA 126
Dumped Riprap Gradation
Dso= 6"
Py | Stze of Rocks % Passing
12" 90-100
gi;gﬁlng I Embankment Splliway Grade 9* 70-85
Embankment 6" 30-50
4" 5-15
........ 2" 0-5
Drainage Ditch €
A
gdgg of ‘—‘
6 oadway
See Table | K Roadway
This Sheef Embankment —-\\1
SECTION A-A T T ) N
TYPICAL SECTION B B ) B0 e e s S i x»n&? " 8
b g &
Edge Of Road - 8 4 flow, “; 1
Ko
$ & g
. 000 e B S &90&5&?@@& %Q%é o 00,
1 1 i
Hatch 3!
Embankment Slope I
| 3!
g
March
Dralnage Match
,Q;;e,’;’,;’: Diten QChannel Existing Ground Wingwall |
A ‘—J 411
{Typl

DETAIL D4

RIPRAP EMBANKMENT SPILLWAY

2/25/2008  8:87:20 AM



Teotaton

REVISIONS-

FRMGHED PLANS-

J[Smver wo.

o T

REVISIONS~

T FnrsweD PLans-

SURVEY 0.

R/W

P:\TRANSPORT ATIONA\AD

2/25/2008

8:87:23

oo [sare]  precr o, [SETTIOA T st |
9wz oi0-Bizo2r | 210]
I-10 EB 010 WA 126
or
[-10 wB
&
Varles Varies Width Varles
\ 1o
32 st 2
2% =
Match Exst Grade
Exst Grade Notes:
Flowline Elevation 1. Grade to Convey Flows In Swale,
Offset Distance
DRAINAGE DITCH ‘A’ DRAINAGE DITCH '8' DRAINAGE DITCH 'C’
GEOMETRICS GEOMETRICS GEOMETRICS
1-10 EB FLOWLINE [-10 wB FLOWLINE FLOWLINE
STATION OFFSET WIOTH ELEVATION STATION OFFSET WIOTH ELEVATION STATION OFFSET WIOTH ELEVATION
DRAINAGE DITCH 'D’ DRAINAGE DITCH 'E' D 5
GEOQMETRICS GEOMETRICS D ETAI L
FLOWLINE FLOWLINE
STATION OFFSET WIOTH ELEVATION STATION OFFSET WIDTH ELEVATION DRAINAGE DITCH/ CUT DITCH
[ ARIZONA DEPARTMENT OF TRANSPORTATION | PREL IMINARY
B SRRSO | sege
oReED D_SCHAUR Roview
DETAIL SHEET NOT FOR
URS DETAIL CONSTRUCT [ON
oA T OR RECORD ING
1-10 ’ SARIVAL AVE TO DYSART RO OWG NG_0-01,05
TRACS NO. H7296 OIC | [ 010-8(202} — OF___
0T\23445183.110.0utsida_Widening.Sarival .Dysar t\CADD\Sheets\Drainage\h7296d305.dgn
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Trevisions—

Trivess vine-

 E

[oate-

Tecvrsions. [CENED

TroasueD PLaNs-

[StRvEY w0,

- reower v 1568 [ SORT g anr |
- 010-8(202)
/ 010 MA 126
STA 6648+Q0 2 0
BEGIN PROJECT o New R/W ©
© VA $
IERSRRERERE) INEERERRRREY ARRRE SRR AR SRS RRNEU I RN NTRRAR NS AN SRR RN U NN RN RRENRRRRRRANAS l]I;I\'ur-qH|“|)||v||1|\l|1lv-|"l/[:\l\|ly_u|j‘_xu_|\|y|l|1‘IH|l'|l-|41lv
i Exst 5-29*x45° ! 1
Y HERCP_Culverts H

Exst [-10 W8 Cst §

25 cwb v

3 G BV

——

7 | : ;

d

Exst 1-10 Med Cst €

. ‘ L

Exst [-10 EB Cst ¢

-,
e
g ¢ B
S —-— . TN e R
TN T e ~¢
A i e LT T e LT 1T oL ween = o L AL LI
) G 6 [

59t Drive

ARIZONA DEPARTMENT OF TRANSPORTATION PREL IMINARY
DESIGH INTERHODAL TRANSPORTATION DIVISION
] ROADWAY DESIGN SERVICES Stage Il
= T-T0 MAINLINE Aeviow
STORM DRAIN PLAN NOT FOR
Sta 6648+00 to 6658+00 CONSTRUCT i ON
ANTE ToCAtIon OR RECORD ING
1-10 , SARIVAL AVE TO DYSART RD WG N0 0-02.01
TRACS NO, H7296 0IC 010-8(202) —_OF __.
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Precipitation Frequency Data Server Page 1 of 4

A°AY POINT PRECIPITATION
L) FREQUENCY ESTIMATES
Rt FROM NOAA ATLAS 14

Arizona 33.46057 N 112.37546 W 997 feet

from "Precipitation-Frequency Atlas of the United States" NOAA Atlas 14, Volume 1, Version 4
G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley
NOAA, National Weather Service, Silver Spring, Maryland, 2006

Extracted: Tue Feb 26 2008 -
| Confidence Limits || Seasonality || Location Maps || OtherlInfo. | GISdata | Maps | Help | D

[ Precipitation Intensity Estimates (in/hr) I
AR |[ 5 1015 ][30] 60 l20fi5, Nepell 1224 (982 || 7 |20 20(f30]25]60
(years)|| min || min || min || min || min || min || hr || hr || hr || day || day || day || day |[day||day||day
[ 1 |34 |[1.78][1.47 ][0.99 J0.61 ][0.34 ][0-24 ][0.14 ][0.08 ][0.05 ][0.03 J[o.01 J[o.01 [fo.01 J[0.00 {|0.00}{0.00]0.00]
[ 2 |[3.06 |[2.33][1.92 ][1.29 J[0-80 ][0.45 ][o-31 ]o.18 J[o.10 ][0.06 ][0.03 ][0.02 J[o.01 Jfo.01 Jfo.01 [0.00}{0.00]0.00]
[ 5 |fa.15 |[3.16][.61 |[1.76 ][1.09 ][0.60 ][0.41 ][0.23 [0.12 ][0.08 ][0.04 ][0.02 ][0.02 ]f0.01 J[0.01 Jj0.01]f0.00]j0.00]
[10 .99 |[3.80]B.14 |11 J[1.31 ][0.71 ]fo.49 [o-27 ][o.14 ][0.09 ][o.05 Jjo.03 J[o.02 [0.01 J[0.01 Jj0.01][0.00f[0.00]

(9]

[ 25 |[6.11 |[a.65][3.84 ][2.59 ][1.60 ][0.87 ][0-60 ][0-33 [0.17 Jfo.11 ][0.06 ]0.04 ][0.02 ][0.02 J[0.01 f[0.01][0.01]0.00
50 |[6.98 ][5.31][+-39 J2.96 |[1-83 ]j0.99 ][0.69 ][0:37 ][o-19 J[o.13 J[o-07 ][0.04 J[0.03 ][0.02 Jfo.01 J[o.01][0.01][0.01

[100 |[7.87 |[5.99][¢.95 |[3.33 ][2.06 |[1.12 ][0.78 ][0.42 ][0.22 [0.15 ][0.08 ][0.05 ][0.03 J[0.02 ]0.01 Ji0.01]j0.01]j0.01]
[ 200 |[8.77 |[6.68][5.52 |[3.72 |[2.30 ][1.25 ][0.87 [0.47 ][0.24 ][0.16 ][0.09 ][0.05 ][0.03 ][0.03 J[0.01 Jjo.01][0.01][0.01]

[ 500 |[0.97 |[7.58][6.27 |[422 J[2.61 |[1.42 ][1.01 ][0.53 ][0.27 J[0.19 ]fo-11 ][0.06 ][0.04 [0.03 ]f0.02 Jj0.01]0.01]0.01]

[1000 [10.88][8.29][6.85 Jja-61 |[2.85 ][156 ][1.12 /059 ][0.30 021 ][o.12 ][0.07 J[0.04 ][0.03 lfo.02 fo.01][0.01][0.01]

* These precipitation frequency estimates are based on a partial duration series. ARl is the Average Recurrence Interval.
Please refer to the documentation for more information. NOTE: Formatting forces estimates near zero to appear as zero.

|  Text version of table

* Upper bound of the 90% confidence interval
Precipitation Intensity Estimates (in/hr)

60 ||120] 3 6 || 12 || 24 || 48 || 4 7 10 || 20 |[ 30 || 45 || 60
min [[min || hr || hr || hr || hr || hr || day || day || day || day || day|{day||day

ARI**|| § 10 (| 15 || 30
(years)|| min || min (|min || min

[ 1 ]f2.89 |f2.20 |[1.82][1.22 J0.76 ]fo-42 ][0-29 ][0.17 ][0.09 ][0.05 ][0.03 ][0.02 J[0.01 ][o.01 J[0.00 {[0.00}{0.00f0.00]
[ 2 378 |[2.87 ][2.38][1.60 ][0.99 ][0.54 ][0.38 ][0.21 ][0.11 ][0.07 ][0.04 J[0.02 ][0.01 ][0.01 J[0.01 ]{0.00][0.00]0.00
l
l

5 |[5.11 |[3.89 |3.21][2.16 |[1.34 ][0.72 ][0.50 ][0.27 ][0.14 ][0.09 ][0.05 ][0.03 J[0.02 ]0.01 ]f0.01 fl0.01][0.00]j0.00

10 |[6.11 |[4.65 |[3.84][2.59 ][1.60 ][0.86 ][0-59 ][0-32 [0.17 [o.11 ][0.06 ][0.03 J[0.02 J[0.02 J[o.01 flo.01]{0.01]j0.00]
[ 25 |[7.46 |[5.68 J[4.70][3.16 ][1.96 ][1.04 ]f0.72 ][0-39 ][0.20 J[0.13 ][0.07 ][0.04 J[0.03 ][0.02 J[0.01 Jj0.01][0.01][0.01]
[ 50 |[s.48 [[6.46 |[5.34][3.59 J[2.22 |[1.19 ]0.82 J[0.44 ]0.23 ][0.14 ][0.08 [0.05 ][0.03 ][0.02 Jo.01 J[o.01][0.01][0.01]
[100 ][o.55 |[7.27 |[6.00][4.04 |[2.50 ][1.33 ][0.93 ][0.49 ][0.25 ][0.16 ][0.09 ][0.05 ][0.03 ][0.03 ][0.01 ]j0.01]|0.01fj0.01
[ 200 [10.66][8.11 ][6.70][¢.51 ][2.79 ][1.49 ][1.04 ][0.55 ][o-28 J[o.18 ][o.10 ][0.06 ][0.04 ]0.03 J[0.02 [[0.01][0.01]j0.01
[500 |[12.12][9.23 |[7.62][5.13 |[3.18 ][1.70 ][1:21 ][0.63 J[0.32 J[0-21 ][0.12 ][0.07 [0.04 ][0.03 J[o.02 Jjo-01][0.01]j0.01]
[ 1000 |[13.26][10.09][8.34][5.61 |[3.47 ][1.87 ][1.34 [0-69 ][0.35 ][0.23 J[0.13 J[0.08 ][0.05 ][0.04 ][0.02 Jf0.02][0.01][0.01]

* The upper bound of the confidence interval at 90% confidence level is the value which 5% of the simulated quantile values for a given frequency are greater than.
** These precipitation frequency estimates are based on a partial duration series. ARl is the Average Recurrence Interval.
Please refer to the documentation for more information. NOTE: Formatting prevents estimates near zero to appear as zero.

* Lower bound of the 90% confidence interval
Precipitation Intensity Estimates (in/hr)

ARI**| 5§ 10 | 15 (] 30 || 60 || 120 3 6 || 12 )| 24 || 48 || 4 7 10 || 20
(years)|| min || min || min || min || min ||min || hr || hr || hr |[ hr || hr || day || day || day || day

30 || 45 || 60
day||day||day

httn*//hd<c nwe nnaa oav/ecoi-hin/hdee/hnildont nerltvne=idf& nnite=nc& ceries=nd & ctaten 2126/700K




Precipitation Frequency Data Server Page 2 of 4

| 1 |93 ||.46 ||1.21 [lo.82 Jlo.51 ]|0.29 [[0.20 0.12 [|0.07 |}o.04 [[0.02 j0.01 [lo.01 |}o.01 ][0.00 l0.00][0.00]0.00)
[ 2 |53 ][1.92][1:59 ][1.07 J[o.66 J[037 ][0-26 ][o.15 ][0.08 [0.06 ]0-03 ][0.02 ][0.01 J[0.01 ]j0.00 Jjo.00]o.00]f0.00]
[ 5 |B.a1 |[2.59 |[2.14 |[1.44 ][0.89 ][0.50 J[0.34 ][0.20 ][0.11 ][0.07 ][0.04 J|0.02 ]j0.01 [0.01 [j0.01 J0.00][0.00][0.00]
[ 10 |[+.07 |3.10]][2.56 |[1.72 ][1.07 J[059 Jfo-41 J[o-23 J[o.12 ][0.08 ][0.05 ][0.03 ][0.02 Jo.01 ][o.01 Jfo.01][0.00]0.00]
[ 25 |[#92 |74 |3.10 ][2.08 ][1.29 ][o.71 ][0.49 ][0.27 o.15 [o.10 ][o.06 ][0.03 J0.02 f0.02 Jfo.01 J[o.01][o.01]fo.00]
[ 50 |[5.54 |[4.22 |[3.49 |[2.35 |[1.45 ][0.80 ][0.55 ][0.31 J[o-16 ][o-11 ][0.06 J[0.04 J[0-02 ][o-02 ][0.01 J0.01][0.01][0.00]
100 |[6.14 ][4.67 |[3.86 |[2.60 |[1.61 ][0.89 ]fo.62 J[0-34 [0.18 J[0.13 ][0.07 ][0-04 ][0.03 ][0.02 ]j0.01 Jj0.01][0.01][0.01]
[ 200 |[6.73 |[5.12 ][¢24 |[2.85 |[1.76 ][0.97 ]fo-68 J[0-37 ][0-20 ][0.14 ][0.08 J[0-05 ][0.03 ][0.02 Jjo.01 Jjo.01][0.01][0.01]
[500 |[7.45 |[5.68 |[4.69 |[3.16 |[1.95 |[1.08 ][0.76 J[o.41 J[o-21 ][0.16 ][0.09 ][0.05 ]0.03 ]0.03 Jfo.01 Jjo.01][0.01]f0.01]

[ 1000 ][7.98 ][6.07 |[5.02 |[3.38 |[2.09 ][1.16 ][0.82 ][0.44 ][0.23 ][0.18 J0.10 ][0.06 ]0.04 ]{0.03 J|0.02 Jj0.01]j0.01]0.01]

* The lower bound of the confidence interval at 90% confidence level is the value which 5% of the simulated quantile values for a given frequency are less than.
** These precipitation frequency estimates are based on a partial duration maxima series. ARl is the Average Recurrence Interval.

Please refer to the documentation for more information. NOTE: Formatting prevents estimates near zero to appear as zero.
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Other Maps/Photographs -

View USGS digital orthophoto quadrangle (DOQ) covering this location from TerraServer; USGS Aerial Photograph

may also be available
from this site. A DOQ is a computer-generated image of an aerial photograph in which image displacement caused by terrain

relief and camera tilts has been removed. It combines the image characteristics of a photograph with the geometric qualities
of a map. Visit the USGS for more information.

Watershed/Stream Flow Information -

Find the Watershed for this location using the U.S. Environmental Protection Agency's site.

Climate Data Sources -

Precipitation frequency results are based on data from a variety of sources, but largely NCDC. The following links provide

general information
about observing sites in the area, regardless of if their data was used in this study. For detailed information about the

stations used in this study,

httn://hdec nwe noaa oav/eoi-hin/hdec/hnildant nerltune=idf&nnite=nc& cerieec=nd &L ctaten 2/176/70NK
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please refer to our documentation.

Using the National Climatic Data Center's (NCDC) station search engine, locate other climate stations within:

| +-30minutes | oRr.. | +-1degree | of this location (33.46057/-112.37546). Digital ASCII data can be
obtained directly from NCDC.

Find Natural Resources Conservation Service (NRCS) SNOTEL (SNOwpack TELemetry) stations by visiting the
Western Regional Climate Center's state-specific SNOTEL station maps.

Hydrometeorological Design Studies Center
DOC/NOAA/National Weather Service
1325 East-West Highway

Silver Spring, MD 20910

(301) 713-1669
Questions?: HDSC.Questions @noaa.gov

Disclaimer

httn-//hdec nwe nnaa oavicoi-hinfhdec/hnildant nerltvne=idf&nnite=nc& ceriee=nd L ctaten 21DANNONK
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1-10 Outside Widening, Sarival Avenue to Dysart Road

Rational Method

Project Information:

Project Name:
Design Storm:
Catch Basin No.:

Station:

I-10 Outside Widening Design:
10 years Check:
CB100 Date:

6665+75 1-10 EB East End

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area 4 Areax C
(acres)
Pavement 0.68 0.95 0.6
0.0
0.0
0.68 0.6
Weighted C-Coefficient: 0.95

Time of Concentration:

Tc=11.4L 0.50 KDO,SZS—O.:H’--O,JB

(equation 5.5)

where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
| = the average rainfall intensity, inches/hour
. input: 1014.6 Upstream elevation, feet
1011.06 Downstream elevation, feet
= 349.9 feet
L = 0.0663 miles
S = 53.419  feet/mile
Ky = 0.0411
where: A= 0.68 acres
m = -0.00625 (Table 5.1)
b= 004  (Table5.1)
Computations:
10-year: Selected | Computed
Tc Tc
10 3.80 5.87
15 3.14 6.31
30 2.1 7.34 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where Q = Peak flow, cfs
C = weighted 'C' coefficient
I = rainfall intensity
‘ A = area, acres
Qg = 244 cfs
Qg = 0.00 cfs (upstream bypass flow)
Qr = 244 cfs (inflow)

DNJ

10/16/07




1-10 Outside Widening, Sarival Avenue to Dysart Road

Rational Method

Project Information:

Project Name:
Design Storm:
Catch Basin No.:

Station:

I-10 Outside Widening
10
CB102
6667+48.52 1-10 WB

years

Design: DNJ
Check:
Date: 10/16/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 0.88 0.95 0.8
0.0
0.0
0.88 0.8
Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L 0.50 Kb0,528—0.31,--0.38

(equation 5.5)

where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
I = the average rainfall intensity, inches/hour
input: 1016.66  Upstream elevation, feet
1011.65 Downstream elevation, feet
= 412.9 feet
= 0.0782 miles
S = 64.066 feet/mile
Ky = 0.0404
where: A= 0.88 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected Computed
T, Te
10 3.80 5.97
15 3.14 6.42
30 2.1 7.47 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C' coefficient
| = rainfall intensity
A = area, acres
Qg = 3.17 cfs
Qg = 0.00 cfs (upstream bypass flow)
Qr = 3.17 cfs (inflow)



I-10 Outside Widening, Sarival Avenue to Dysart Road

Rational Method

Project Information:

Project Name:
Design Storm:
Catch Basin No.:
Station:

1-10 Outside Widening
10
CB104
6667+80 1-10 EB

years

Design: DNJ
Check:
Date: 10/15/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)
Pavement 0.95 0.95 0.9
0.0
0.0
0.95 0.9
Weighted C-Coefficient: 0.95

Time of Concentration:

Tc=11.4L 0.50 Kb0.525»0.31i-0,33

(equation 5.5)

where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
I = the average rainfall intensity, inches/hour
‘ input: 1016.95 Upstream elevation, feet
1011.7  Downstream elevation, feet
L = 429 feet
L = 0.0813 miles
S = 64.615  feet/mile
Ky = 0.0401
where: A= 0.95 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected | Computed
Tc T
10 3.80 6.06
15 3.14 6.51
30 2.1 7.57 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C’ coefficient
I = rainfall intensity
' A = area, acres
Qr = 3.44 cfs
Qg = 0.00 cfs (upstream bypass flow)
Qr = 3.44 cfs (inflow)




1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: 1-10 Outside Widening

Design Storm: 10 years
Catch Basin No.: CB106

Station: 6670+20 1-10 WB

Design: DNJ
Check:
Date: 11/2/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area (o Areax C
(acres)
Pavement 1.32 0.95 1.3
0.0
0.0
1.32 1.3
Weighted C-Coefficient: 0.95
Time of Concentration:
Tc=11.4L%% K, 05250310338 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile

I = the average rainfall intensity, inches/hour

input: 1018.4 Upstream elevation, feet

1013.8 Downstream elevation, feet
510 feet
0.0966 miles

1

S = 47.624  feet/mile
Ky = 0.0392
where: A= 1.32 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected | Computed
TC TC
10 3.80 7.18
15 3.14 7.72
30 2.1 8.97 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where Q = Peak flow, cfs
C = weighted 'C' coefficient
I = rainfall intensity
A = area, acres
Qg = 4.77 cfs
Qg = 0.00 cfs (upstream bypass flow)

Q; = 4.77 cfs (inflow)




I1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: 1-10 Outside Widening Design: DNJ
Design Storm: 10 years Check:

‘ Catch Basin No.: CB108 Date: 10/15/07
Station: 6670+50 I-10 EB

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 0.64 0.95 0.6
0.0
0.0
0.64 0.6
Weighted C-Coefficient: 0.95
Time of Concentration:
Tc=11.4L%% K, 052570310 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
. | = the average rainfall intensity, inches/hour
input: 1015.94  Upstream elevation, feet

1013.76  Downstream elevation, feet

L = 314 feet
L = 0.0595 miles
S = 36.657 feet/mile
K, = 0.0412
where: A= 0.64 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected | Computed
TC TC
10 3.80 6.26
15 3.14 6.74
30 2.1 7.83 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where Q = Peak flow, cfs
C = weighted 'C' coefficient
I = rainfall intensity
' A = area, acres
QR = 2.30 cfs
Qg = 0.00 cfs (upstream bypass flow)

Qr = 2.30 cfs (inflow)




1-10 Outside Widening, Sarival Avenue to Dysart Road

Rational Method

Project Information:

Project Name: 1-10 Outside Widening
Design Storm: 10

Catch Basin No.: CB114 (interim Catch Basin)
Station: 6678+83 I-10 EB

years

Design: DNJ
Check:
Date: 12/5/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Qr = 1.98

cfs (inflow)

Land Use Area C Areax C
(acres)
Pavement 0.55 0.95 0.5
0.0
0.0
0.55 0.5
Weighted C-Coefficient: 0.95
Time of Concentration:
Tc=11.4L%% K, 0525037038 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
Ky, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
| = the average rainfall intensity, inches/hour
input: 1026.93  Upstream elevation, feet
1024.19 Downstream elevation, feet
L = 251 feet
L = 0.0475 miles
S = 57.638 feet/mile
Ky = 0.0416
where: A= 0.55 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected Computed
TC TC
10 3.80 4.89
15 3.14 5.26
30 2.1 6.12 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where Q = Peak flow, cfs
C = weighted 'C' coefficient
I = rainfall intensity
A = area, acres
Qg = 1.98 cfs
Qg = 0.00 cfs (upstream bypass flow)



I1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: 1-10 Outside Widening Design: DNJ
Design Storm: 10 years Check:

‘ Catch Basin No.: CB116 Date: 11/2/07
Station: 6686+80 1-10 WB

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 0.54 . 095 0.5
0.0
0.0
0.54 0.5
Weighted C-Coefficient: 0.95
Time of Concentration:
Tc = 11.4L°% K, 0525031038 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
’ | = the average rainfall intensity, inches/hour
input: 1026.12  Upstream elevation, feet
1024.29 Downstream elevation, feet
= 350 feet
L = 0.0663 miles
S = 27.607 feet/mile
Ky = 0.0417
where: A= 0.54 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected | Computed
T Tc
10 3.80 7.26 |
15 3.14 7.81 |
30 2.11 9.08 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where Q = Peak flow, cfs
C = weighted 'C' coefficient
I = rainfall intensity
‘ A = area, acres
Qg = 1.95 cfs
Qg = 0.00 cfs (upstream bypass flow)

Q = 1.95 cfs (inflow)




1-10 Outside Widening, Sarival Avenue to Dysart Road

Rational Method

Project Information:

Project Name: I-10 Outside Widening
Design Storm: 10 years
Catch Basin No.: CB120

Station:

6695+75 1-10 EB

Design: DNJ
Check:
Date: 12/5/Q7

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 1.24 0.95 1.2
0.0
0.0
1.24 1.2
Weighted C-Coefficient: 0.95

Time of Concentration:

-0.31 :-0.38

Tc=11.4L%%° K, %%257%%j (equation 5.5)

where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
| = the average rainfall intensity, inches/hour
input: 1024.45 Upstream elevation, feet
1012.43  Downstream elevation, feet
= 495 feet
L = 0.0938 miles
S = 128213 feet/mile
K, = 0.0394
where: A= 1.24 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected | Computed
T. il
10 3.80 5.21
15 3.14 5.60
30 2.1 6.52 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C’ coefficient
I = rainfall intensity
A = area, acres
Qg = 4.46 cfs
Qg =chs (upstream bypass flow)
Q = 4.46 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: I-10 Outside Widening Design: DNJ
Design Storm: 10 years Check:

. Catch Basin No.: CB122 Date: 10/16/07
Station: 6699+75 1-10 WB

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 1.53 0.95 1.5
0.0
0.0
1.53 1.5
Weighted C-Coefficient: 0.95
Time of Concentration:
Tc=11.4L%% K, 2503103 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
‘ | = the average rainfall intensity, inches/hour
input: 1016.33  Upstream elevation, feet
1005.12 Downstream elevation, feet
L = 620 feet
L = 0.1174 miles
S = 95.466 feet/mile
Ky = 0.0388
where: A= 1.53 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected | Computed
Te Te
10 3.80 6.34
15 3.14 6.82
30 2.11 7.93 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C' coefficient
I = rainfall intensity
' A = area, acres
Qg = 5.52 cfs
Qg = 0.00 cfs (upstream bypass flow)
Qr = 5.52 cfs (inflow)




I-10 Outside Widening, Sarival Avenue to Dysart Road

Rational Method

Project Information:

Project Name: I-10 Outside Widening

Design Storm: 10
Catch Basin No.: CB124
Station: 6700+14 1-10 EB

years

Design:
Check:
Date:

DNJ

10/15/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 1.43 0.95 1.4
0.0
0.0
1.43 1.4
Weighted C-Coefficient: 0.95

Time of Concentration:

-0.31 --0.38

Te=11.4L%%% K, 0% 503 (equation 5.5)

where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
I = the average rainfall intensity, inches/hour
input: 1015.06  Upstream elevation, feet
1004.62 Downstream elevation, feet
= 594 feet
= 0.1125 miles
S = 92.800 feet/mile
K, = 0.0390
where: A= 1.43 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected Computed
Te Ta
10 3.80 6.28
15 3.14 6.75
30 211 7.85 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C' coefficient
| = rainfall intensity
A = area, acres
Qg = 5.18 cfs
Qg = 0.00 cfs (upstream bypass flow)
Q = 5.18 cfs (inflow)



I-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: 1-10 Outside Widening Design: DNJ
Design Storm: 10 years Check:

‘ Catch Basin No.: CB126 Date: 10/16/07
Station: 6706+87.53 1-10 WB

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 2.06 0.95 2.0
0.0
0.0
2.06 2.0
Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L%%° K, 0525031038 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
‘ I = the average rainfall intensity, inches/hour
input: 1007.73  Upstream elevation, feet
997.62 Downstream elevation, feet
= 843 feet
= 0.1597 miles
S = 63.322 feet/mile
Ky = 0.0380
where: A= 2.06 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected | Computed ‘
\
T T |
10 3.80 8.31 |
15 3.14 8.93
30 2.1 10.39 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C' coefficient
| = rainfall intensity
’ A = area, acres
Qg = 7.44 cfs
| Qg = 0.00 cfs (upstream bypass flow)

Qr = 7.44 cfs (inflow)




1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: I-10 Outside Widening Design: DNJ
Design Storm: 10 years Check:

Catch Basin No.: CB128 Date: 1015007
Station: 6707+21.18 I-10 EB

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume [, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 2.07 0.95 2.0
0.0
0.0
2.07 2.0
Weighted C-Coefficient: 0.95
Time of Concentration:
Tc = 1141 9°° g, 0o2 g 031 j 038 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile

I = the average rainfall intensity, inches/hour

input: 1007.18  Upstream elevation, feet
997.44 Downstream elevation, feet
= 835 feet
= 0.1581 miles
S = 61.589  feet/mile
Ky = 0.0380
where: A= 2.07 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected | Computed
TC TC
10 3.80 8.34
15 3.14 8.97
30 2.11 10.43 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where Q = Peak flow, cfs
C = weighted 'C' coefficient
I = rainfall intensity
A = area, acres
Qg = 7.48 cfs
Qg = 0.00 cfs (upstream bypass flow)

Qr = 7.48 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: I-10 Outside Widening Design: DNJ
Design Storm: 10 years Check:

' Catch Basin No.: CB130 Date: 10/15/07
Station: 6710+40.25 1-10 EB (East)

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 1.22 0.95 y 1:2
0.0
0.0
1.22 1.2
Weighted C-Coefficient: 0.95
Time of Concentration:
Tc = 11.4L %% K, %%257031j038 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
‘ I = the average rainfall intensity, inches/hour
input: 1000.6  Upstream elevation, feet

996.79 Downstream elevation, feet

L = 544.8 feet
L = 0.1032 miles
S = 36.925 feet/mile
Ky = 0.0395
where: A= 1.22 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected | Computed
Te Te
10 3.80 8.05
15 3.14 8.65
30 211 10.06 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where Q = Peak flow, cfs
C = weighted 'C' coefficient
I = rainfall intensity
‘ A = area, acres
Qr = 4.39 cfs
Qg = 0.70 cfs (bypass flow from existing catch basin)

Q = 5.09 cfs (inflow)




I-10 Outside Widening, Sarival Avenue to Dysart Road

Rational Method

Project Information:

Project Name:

Design Storm:
Catch Basin No.:

Station:

1-10 Outside Widening

10

CB130

6710+40.25 I-10 EB (West)

years

Design:
Check:
Date:

DNJ

10/15/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area (o4 Areax C
(acres)
Pavement 0.26 0.95 0.2
0.0
0.0
0.26 0.2
Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L 0.50 Kb0.525-0.31 I-—D,.?B

(equation 5.5)

where: T. = the time of concentration, hours
L = Length of the flow path, miles
Ky, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
I = the average rainfall intensity, inches/hour
input: 999.34 Upstream elevation, feet
996.79 Downstream elevation, feet
= 212.9 feet
= 0.0403 miles
= 63.241 feet/mile
Ky = 0.0437
where: A= 0.26 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected | Computed
Tc T
10 3.80 4.49
15 3.14 4.83
30 211 5.61 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C’ coefficient
| = rainfall intensity
A = area, acres
Qg = 0.92 cfs
Qg = 0.70 cfs (bypass flow from existing catch basin)
Q = 1.62 cfs (inflow)



I-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: I-10 Outside Widening Design: DNJ
Design Storm: 10 years Check:

’ Catch Basin No.: CB132 Date: 10/16/07
Station: 6710+49.64 1-10 WB (East)

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area (o8 Areax C
(acres)
Pavement 0.81 0.95 0.8
0.0
0.0
0.81 0.8
Weighted C-Coefficient: 0.95
Time of Concentration:
Tc=11.4L%% K, 03257031038 (equation 5.5)
where: T. = thetime of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
‘ I = the average rainfall intensity, inches/hour
v input: 999.96 Upstream elevation, feet
996.64 Downstream elevation, feet
= 396 feet

1]

0.0750 miles
44.267 feet/mile

1"

Ky = 0.0406
where: A= 0.81 acres
m = -0.00625 (Table5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected | Computed
Te Te
10 3.80 6.58
15 3.14 7.08
30 2.1 8.23 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where Q = Peak flow, cfs
C = weighted 'C’ coefficient
| = rainfall intensity
. A = area, acres
Qg = 2.92 cfs
Qg = 0.80 cfs (upstream bypass flow)
Qr = 3.72 cfs (inflow)




I-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: I-10 Outside Widening Design: DNJ
Design Storm: 10 years Check:

Catch Basin No.: CB132 Date: 10/16/07
Station: 6710+49.64 1-10 WB (West)

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area Cc Areax C
(acres)
Pavement 0.38 0.95 0.4
0.0
0.0
0.38 0.4
Weighted C-Coefficient: 0.95
Time of Concentration:
Te = 14441 %20 ¢, /02 g941 1078 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile

| = the average rainfall intensity, inches/hour

input: 999.27 Upstream elevation, feet

996.64 Downstream elevation, feet

L = 255.9 feet
L = 0.0485 miles
S = 54.265 feet/mile
Ky = 0.0426
where: A= 0.38 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected | Computed
Te Te
10 3.80 5.10
15 3.14 5.48
30 2.1 6.37 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where Q = Peak flow, cfs
C = weighted 'C’ coefficient
| = rainfall intensity
A = area, acres
Qg = 1.38 cfs
Qg = 0.80 cfs (upstream bypass flow)

Q; = 218 cfs (inflow)



I-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: 1-10 Qutside Widening Design: DNJ
Design Storm: 10 years Check:

‘ Catch Basin No.: CB136 Date: W
Station: 6715+80 1-10 EB (East)

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 0.96 0.95 0.9
0.0
0.0
0.96 0.9
Weighted C-Coefficient: 0.95
Time of Concentration:
Tc = 11.4L %% K, 052503103 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, f/mile
‘ | = the average rainfall intensity, inches/hour
input: 1005.98 Upstream elevation, feet
997.68 Downstream elevation, feet
L = 455 feet

L = 0.0862 miles
S = 96.316 feet/mile
Ky = 0.0401
where: A= 0.96 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: ' Selected | Computed
Te Te
10 3.80 551
15 3.14 5.92
30 211 6.89 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
| Where: Q = Peak flow, cfs

C = weighted 'C’ coefficient
| = rainfall intensity

‘ A = area, acres
QR = 3.47 cfs
Qg = 0.00 cfs (upstream bypass flow)
Qr = 3.47 cfs (inflow)




1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: I-10 Outside Widening Design: DNJ
Design Storm: 10 years Check:

Catch Basin No.: CB136 Date: 10/15/07
Station: 6715+80 |-10 EB (West)

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 0.35 0.95 0.3
0.0
0.0
0.35 0.3
Weighted C-Coefficient: 0.95
Time of Concentration:
Tc=11.4L%% K, 0525031038 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile

| = the average rainfall intensity, inches/hour

input: 1000.65 Upstream elevation, feet
997.68 Downstream elevation, feet
L = 245 feet
= 0.0464 miles
S = 64.007 feet/mile
Ky = 0.0428
where: A= 0.35 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected | Computed
TC TC
10 3.80 4.75
15 3.14 541
30 211 5.94 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where Q = Peak flow, cfs
C = weighted 'C' coefficient
I = rainfall intensity
A = area, acres
Qg = 1.27 cfs
Qg = 0.00 cfs (upstream bypass flow)

Qr 1.27 cfs (inflow)



I-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: I-10 Outside Widening Design: DNJ
Design Storm: 10 years Check:

. Catch Basin No.: CB138 Date: 12/17/07
Station: 6719+10 1-10 EB

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

(@]
1

Land Use Area (o4 Areax C
(acres)
Pavement 0.98 0.95 09",
0.98 0.9
Weighted C-Coefficient: 0.95
Time of Concentration:
Tc=11.4L%% Kbo'sz g3 038 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
’ | = the average rainfall intensity, inches/hour
input: 1010.88 Upstream elevation, feet
1001.02 Downstream elevation, feet
L = 460 feet
L = 0.0871 miles
S = 113.176 feet/mile
K, = 0.0401 |
where: A= 0.98 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected | Computed
T T
10 3.80 5.27
15 3.14 5.66
30 211 6.59 *Use 10 minutes
Rational Method:
} Q = CiA (equation 3.1)
|
| Where: Q = Peak flow, cfs
|
|

weighted 'C' coefficient

= rainfall intensity

‘ A = area, acres
Qg = 3.53 cfs
Qg = 0.00 cfs (upstream bypass flow)

Qr = 3.53 cfs (inflow)




I-10 Outside Widening, Sarival Avenue to Dysart Road

Rational Method

Project Information:

Project Name:
Design Storm:

Catch Basin No.:

Station:

I-10 Outside Widening

10

CB140

6719+10 1-10 EB

years

Design: DNJ
Check:
Date: 12/17/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 0.92 0.95 0.9
Infield Area 0.05 0.7 0.0
0.96 0.9
Weighted C-Coefficient: 0.94

Time of Concentration:

Tc = 11.4L 0.50 Kb0.52 S-0431 i-O.JB

where:

input:

T, =
I =

Ko =

s =

(equation 5.5)

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient
mlogA+b

Watercourse slope, ft/mile

the average rainfall intensity, inches/hour

1015.09

Upstream elevation, feet

1005.55 Downstream elevation, feet
= 420 feet
= 0.0795 miles
=  119.931 feet/mile
Ky = 0.0401
where: A= 0.96 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected | Computed
TC TC
10 3.80 4.95
15 3.14 5.32
30 2.1 6.18 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where Q = Peak flow, cfs
C = weighted 'C' coefficient
| = rainfall intensity
A = area, acres
Qg = 3.44 cfs
Qg = 0.00 cfs (upstream bypass flow)
Qr = 3.44 cfs (inflow)



I-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: 1-10 Outside Widening

Design Storm: 10 years
Catch Basin No.: CB148

Station: 6725+12.151-10 EB

Design: DNJ
Check:
Date: 10/15/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 1.:23 0.95 1.2
0.0
0.0
1.23 12
Weighted C-Coefficient: 0.95
Time of Concentration:
Tc=11.4L%% K, 0.52 g#0:31 0.5 (equation 5.5)
where: T. = thetime of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile

I = the average rainfall intensity, inches/hour

input: 1020.35 Upstream elevation, feet

1010.6 Downstream elevation, feet
= 549.9 feet
0.1041 miles

1

S = 93.617 feet/mile
K, = 0.0394
where: A= 1.23 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected | Computed
Te Tc
10 3.80 6.06
15 3.14 6.51
30 211 7.58 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where Q = Peak flow, cfs
C = weighted 'C' coefficient
I = rainfall intensity
A = area, acres
Qg = 4.44 cfs
Qg = 0.00 cfs (upstream bypass flow)

Qr = 4.44 cfs (inflow)




1-10 Outside Widening, Sarival Avenue to Dysart Road

Rational Method

Project Information:

Project Name:
Design Storm:
Catch Basin No.:

Station:

1-10 Outside Widening

10 years

CB152

6729+65 1-10 EB

Design: DNJ
Check:

Date:

~ 1011507

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume [, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 117 0.95 1.1
0.0
0.0
1.17 1.1
Weighted C-Coefficient: 0.95
Time of Concentration:
Tc=11.4L%% K, %2 50%7j0% (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
| = the average rainfall intensity, inches/hour
input: 1022.19  Upstream elevation, feet
1016.11  Downstream elevation, feet
L = 589 feet
= 0.1116 miles
S = 54.503 feet/mile
Ky, = 0.0396
where: A= 1.17 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected ! Computed
T T
10 3.80 7.43
15 3.14 7.99
30 211 9.29 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C' coefficient
| = rainfall intensity
A = area, acres
Qg = 4.21 cfs
Qg = 0.00 cfs (upstream bypass flow)
Qr = 4.21 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: I-10 Outside Widening Design: DNJ
Design Storm: 10 years Check:

‘ Catch Basin No.: CB154 Date: 10/15/07
Station: 6740+40 1-10 EB

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area (o8 Areax C
(acres)
Pavement 1.33 0.95 1.3
0.0
0.0
1.33 1.3
Weighted C-Coefficient: 0.95 |
|
Time of Concentration: |
Tc = 17.4L %% K, %92 g0 ;038 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
. I = the average rainfall intensity, inches/hour
input: 1022.19  Upstream elevation, feet

1016.59 Downstream elevation, feet
L = 684.5 feet
0.1296 miles

I

S = 43.196 feet/mile
Ky = 0.0392
where: A= 1.33 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected I Computed
TC TC
10 3.80 8.57
15 3.14 9.21
30 2.1 10.71 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where Q = Peak flow, cfs
C = weighted 'C’' coefficient
I = rainfall intensity
‘ A = area, acres
Qg = 4.82 cfs
Qg = 0.00 cfs (upstream bypass flow)
Qr = 4.82 cfs (inflow)




I-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: I-10 Outside Widening
Design Storm: 10 years
Catch Basin No.: CB156

Station: 6747+30 1-10 WB

Design: DNJ
Check:
Date: 10/16/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 1.35 0.95 1.3
0.0
0.0
1.35 1.3
Weighted C-Coefficient: 0.95

Time of Concentration:

:-0.38

Tc=11.4L%50 K, 0925037 (equation 5.5)

where: T. = the time of concentration, hours
L = Length of the flow path, miles
Ky, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
| = the average rainfall intensity, inches/hour
input: 1021.12  Upstream elevation, feet
1016.72  Downstream elevation, feet
= 653 feet
= 0.1237 miles
S = 35.577  feet/mile
Ky = 0.0392
where: A= 1.35 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected | Computed
Te Tc
10 3.80 8.88
15 3.14 9.55
30 211 11.11 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C' coefficient
I = rainfall intensity
A = area, acres
Qg = 4.87 cfs
Qg = 0.00 cfs (upstream bypass flow)
Qr = 4.87 cfs (inflow)



I-10 Outside Widening, Sarival Avenue to Dysart Road

Rational Method

Project Information:

Project Name:
Design Storm:
Catch Basin No.:
Station:

I-10 Outside Widening
10
CB158
6746+09 1-10 EB

years

Design: DNJ
Check:
Date: 10/15/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 1.40 0.95 1.3
0.0
0.0
1.40 1.3
Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L 0.50 Kb0.528—0.31 i-0.38

(equation 5.5)

where: T. = the time of concentration, hours
L = Length of the flow path, miles
Ky = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
. I = the average rainfall intensity, inches/hour
input: 1018.58  Upstream elevation, feet
1008.46  Downstream elevation, feet
L = 699.5 feet
L = 0.1325 miles
S = 76.388  feet/mile
Ky = 0.0391
where: A= 1.40 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected | Computed
T Tc
10 3.80 7.24
15 3.14 7.79
30 211 9.06 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where Q = Peak flow, cfs
C = weighted 'C' coefficient
| = rainfall intensity
‘ A = area, acres
Qg = 5.05 cfs
Qg = 0.00 cfs (upstream bypass flow)
Qr = 5.05 cfs (inflow)




1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: I-10 Outside Widening

Design Storm: 10 years
Catch Basin No.: CB160

Station: 6747+48 1-10 EB

Design: DNJ
Check:
Date: 10/15/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area Cc Area x C
(acres)
Pavement 0.36 0.95 0.3
0.0
0.0
0.36 0.3
Weighted C-Coefficient: 0.95
Time of Concentration:
Tc=11.4L%% K, 052503 j03% (equation 5.5)
where: . = thetime of concentration, hours
L = Length of the flow path, miles
Ky = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
I = the average rainfall intensity, inches/hour
input: 1010.5 Upstream elevation, feet

1006.59 Downstream elevation, feet
239.5 feet
0.0454 miles

Computations:

*Use 10 minutes

Rational Method:

S = 86.200 feet/mile
Ky = 0.0428
where: A= 0.36 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
10-year: Selected | Computed
Te Te
10 3.80 4.28
15 3.14 4.60
30 2.1 5.35
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C’ coefficient
| = rainfall intensity
A = area, acres
Qg = 1.30 cfs
Qg = 0.00 cfs (upstream bypass flow)
Qr = 1.30 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: I-10 Outside Widening Design: DNJ
Design Storm: 10 years Check:

. Catch Basin No.: CB162 Date: 10/16/07
Station: 6746+89.67 1-10 WB

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area Cc Areax C
(acres)
Pavement 2.02 0.95 1.9
0.0
0.0
2.02 1.9
Weighted C-Coefficient: 0.95
Time of Concentration:
Tc=11.4L%% Kb0‘52 g 031 ;0:98 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA +b
S = Watercourse slope, ft/mile
. | = the average rainfall intensity, inches/hour
input: 1018.74  Upstream elevation, feet
1007.3  Downstream elevation, feet
= 760.7 feet
= 0.1441 miles
S = 79.405 feet/mile
Ky = 0.0381
where: A= 2.02 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected | Computed
Tc T
10 3.80 7.36
15 3.14 7.92
30 211 9.21 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs

C = weighted 'C' coefficient

rainfall intensity

‘ A = area, acres
Qg = 7.28 cfs
Qg = 0.00 cfs (upstream bypass flow)

Qr = 7.28 cfs (inflow)




1-10 Outside Widening, Sarival Avenue to Dysart Road

Rational Method

Project Information:

Project Name:
Design Storm:
Catch Basin No.:
Station:

1-10 Outside Widening

10

CB164

6751+251-10 WB

years

Design: DNJ
Check:
Date: 11/6/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area (o8 Areax C
(acres)
Pavement 1.29 0.95 1.2
ROW 0.004 0.7 0.0
1.29 1.2
Weighted C-Coefficient: 0.95

Time of Concentration:

Tc=11.4L 0.50 Kb0,525-0,31,-—0,]8

(equation 5.5)

where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
I = the average rainfall intensity, inches/hour
input: 1009.46  Upstream elevation, feet
999.58 Downstream elevation, feet
= 558 feet
= 0.1057 miles
S = 93.488  feet/mile
K, = 0.0393
where: A= 1.29 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected | Computed
Tc Tc
10 3.80 6.09
15 3.14 6.55
30 2.1 7.62 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where Q = Peak flow, cfs
C = weighted 'C' coefficient
I = rainfall intensity
A = area, acres
Qg = 4.65 cfs
Qg = 0.00 cfs (upstream bypass flow)
Qr = 4.65 cfs (inflow)



I-10 Outside Widening, Sarival Avenue to Dysart Road

Rational Method

Project Information:

Project Name: 1-10 Outside Widening Design: DNJ
Design Storm: 10 years Check:
' Catch Basin No.: CB166 Date: 11.06/07

Station:

6754+87.55 1-10 WB (West End)

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 0.97 0.95 0.9
ROW 0.7 0.0
0.97 0.9
Weighted C-Coefficient: 0.95

Time of Concentration:

Tc=11.4L°%% Ky 0.52.5-0.31 ;0.3 (equation 5.5)

where: T. = the time of concentration, hours
L = Length of the flow path, miles
Ky, = Representative watershed resistance coefficient
mlogA +b
S = Watercourse slope, ft/mile
‘ I = the average rainfall intensity, inches/hour
input: 1004.14  Upstream elevation, feet
998 - Downstream elevation, feet
= 480 feet
L =W miles
= 67.540 feet/mile
Ko =  0.0401
where: A= 0.97 acres
m =  -0.00625  (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected Computed
Te Te
10 3.80 6.32
15 3.14 6.79
30 2.1 7.90 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where Q = Peak flow, cfs
C = weighted 'C' coefficient
| = rainfall intensity
‘ A = area, acres
Qg = 3.49 cfs
Qg = 0.00 cfs (upstream bypass flow)
Qr = 3.49 cfs (inflow)




1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: 1-10 Outside Widening Design: DNJ
Design Storm: 10 years Check:

Catch Basin No.: CB168 Date: 10/16/07
Station: 6755+09.39 I-10 WB

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 1.12 0.95 1.1
0.0
0.0
1.12 1.1
Weighted C-Coefficient: 0.95
Time of Concentration:
Tc=11.4L%% K, 05257037038 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile

| = the average rainfall intensity, inches/hour

input: 1005.31  Upstream elevation, feet

998.48 Downstream elevation, feet

= 690 feet
= 0.1307 miles
S = 52.264 feet/mile
Ky = 0.0397
where: A= 1.12 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected | Computed
TC TC
10 3.80 8.16
15 3.14 8.77
30 2.1 10.20 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C' coefficient
| = rainfall intensity
A = area, acres
Qg = 4.06 cfs
Qg = 0.00 cfs (upstream bypass flow)

Qr = 4.06 cfs (inflow)



I1-10 Outside Widening, Sarival Avenue to Dysart Road

Rational Method

Project Information:

Project Name:

Design Storm:
Catch Basin No.:

Station:

I-10 Outside Widening
10 years
CB170
6759+81.32 I-10 WB

Design: DNJ
Check:
Date: 10/16/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area Cc Areax C
(acres)
Pavement 1.42 0.95 1.3
0.0
0.0
1.42 1.3
Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L 0.50 Kb0,525—0.31i-0,38

where: T.

|
‘ input:

(equation 5.5)

= the time of concentration, hours

= Length of the flow path, miles

= Representative watershed resistance coefficient
mlogA+b

= Watercourse slope, ft/mile

= the average rainfall intensity, inches/hour

1010.61 Upstream elevation, feet

1001.37 Downstream elevation, feet
L = 690 feet
L = 0.1307 miles
S = 70.706 feet/mile
Ky, = 0.0390
where: A= 1.42 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected | Computed
TC TC
10 3.80 7.36
15 3.14 7.92
30 2.11 9.21 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where Q = Peak flow, cfs
C = weighted 'C' coefficient
| = rainfall intensity
‘ A = area, acres
Qg = 5.13 cfs
Qg = 0.00 cfs (upstream bypass flow)
Qr = 5.13 cfs (inflow)




I-10 Outside Widening, Sarival Avenue to Dysart Road

Rational Method

Project Information:

Project Name:
Design Storm:
Catch Basin No.:

Station:

1-10 Outside Widening
10 years
cB172
6765+70.12 1-10 WB

Design:
Check:
Date:

DNJ

10/16/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 1.59 0.95 1.5
0.0
0.0
1.59 1.5
Weighted C-Coefficient: 0.95

Time of Concentration:

Tc=11.4L 0.50 Kb 0.52 s-0.31i-0,38

(equation 5.5)

where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
| = the average rainfall intensity, inches/hour
input: 1014.13  Upstream elevation, feet
1006.67 Downstream elevation, feet
= 781 feet
= 0.1479 miles
S = 50.434 feet/mile
Ky = 0.0387
where: A= 1.59 acres
m = 000625 (Table5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected Computed
Tc Tc
10 3.80 8.67
15 3.14 9.32
30 2.1 10.84 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C' coefficient
| = rainfall intensity
A = area, acres
Qg = 5.73 cfs
Qg = 0.00 cfs (upstream bypass flow)
Q; = 5.73 cfs (inflow)



I-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: 1-10 Outside Widening Design: DNJ
Design Storm: 10 years Check:

‘ Catch Basin No.: CB174 Date: 10/15/07
Station: 6772+33.31-10 EB

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 0.72 0.95 0.7
0.0
0.0
0.72 0.7
Weighted C-Coefficient: 0.95
Time of Concentration:
Tc = 1141 %% ¢, 0925 097 ;038 (equation 5.5) |
\
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
‘ I = the average rainfall intensity, inches/hour
input: 1017.64  Upstream elevation, feet
1013.5  Downstream elevation, feet
L = 394 feet
L = 0.0746 miles
S = 55.480 feet/mile
Ky = 0.0409
where: A= 0.72 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected | Computed
Tc T
10 3.80 6.14
15 3.14 6.61
30 2.1 7.68 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs

C = weighted 'C’ coefficient

e :

rainfall intensity

area, acres

Qg = 2.61 cfs
Qg = 0.00 cfs (upstream bypass flow)
Qr = 2.61 cfs (inflow)




I1-10 Outside Widening, Sarival Avenue to Dysart Road

Rational Method

Project Information:

Project Name:
Design Storm:
Catch Basin No.:

Station:

I-10 Outside Widening
10
CB176
6771+88.3 EB

years

Design: DNJ
Check:
Date: 10/15/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area (o4 Area x C
(acres)
Pavement 0.12 0.95 0.1
0.0
0.0
0.12 0.1
Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L 0.50 Kb0,5ZS<0.31,-—0.38

(equation 5.5)

where: T. = thetime of concentration, hours
L = Length of the flow path, miles
Ky = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
| = the average rainfall intensity, inches/hour
input: 1014.63  Upstream elevation, feet
1013.51  Downstream elevation, feet
= 159 feet
= 0.0301 miles
S = 37.192 feet/mile
Ky = 0.0458
where: A= 0.12 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected | Computed
Te Te
10 3.80 4.69
15 3.14 5.04
30 2.1 5.86 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C’ coefficient
I = rainfall intensity
A = area, acres
Qg = 0.42 cfs
Qg = 0.00 cfs (upstream bypass flow)
Q; = 0.42 cfs (inflow)



I-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: 1-10 Outside Widening Design: DNJ
Design Storm: 10 years Check:

' Catch Basin No.: CB178 Date: 10/16/07
Station: 6772+62.93 1-10 WB

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 0.62 0.95 0.6
0.0
0.0
0.62 0.6
Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L%% K, 0525031038 (equation 5.5)

where: T. = thetime of concentration, hours
L = Length of the flow path, miles
Ky, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, f/mile

| = the average rainfall intensity, inches/hour

1017.94  Upstream elevation, feet

input:

1013.56  Downstream elevation, feet
= 352 feet
= 0.0667 miles
= 65.700 feet/mile
Ky = 0.0413
where: A= 0.62 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected Computed
TC TC
10 3.80 5.54
15 3.14 5.96
30 2.1 6.93 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where Q = Peak flow, cfs
C = weighted 'C' coefficient
I = rainfall intensity
. A = area, acres
Qr = 2.25 cfs
Qg = 0.00 cfs (upstream bypass flow)
Qr = 2.25 cfs (inflow)




I-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: 1-10 Outside Widening Design: DNJ
Design Storm: 10 years Check:

Catch Basin No.: CB180 Date: 10/15/07
Station: 6775+00 I-10 EB

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 0.99 0.95 0.9
0.0
0.0
0.99 0.9
Weighted C-Coefficient: 0.95
Time of Concentration:
Te=11.4L %% )¢, 252 7931 038 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile

I = the average rainfall intensity, inches/hour

input: 1019.11  Upstream elevation, feet
1015.64 Downstream elevation, feet
L = 444 feet
L = 0.0841 miles
S = 41.265 feet/mile
Ky = 0.0400
where: A= 0.99 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected I Computed
Tc Te
10 3.80 7.07
15 3.14 7.60
30 211 8.84 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where Q = Peak flow, cfs
C = weighted 'C' coefficient
I = rainfall intensity
A = area, acres
Qg = 3.57 cfs
Qg = 0.00 cfs (upstream bypass flow)

Q; = 3.57 cfs (inflow)



I-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: 1-10 Outside Widening Design: DNJ
Design Storm: 10 years Check:

. Catch Basin No.: CcB182 Date: 10/16/07
Station: 6775+00 1-10 WB

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 1.08 0.95 1.0
0.0
0.0
1.08 1.0
Weighted C-Coefficient: 0.95
Time of Concentration:
Tci=11:41 *% Ky 0.52 5 -0:31;-0.38 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
. I = the average rainfall intensity, inches/hour
input: 1018.81  Upstream elevation, feet
1015.56  Downstream elevation, feet
L = 432 feet
= 0.0818 miles
S = 39.722 feet/mile
Ky = 0.0398
where: A= 1.08 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected Computed
Te Te
10 3.80 7.04
15 3.14 7.56
30 2.1 8.80 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where Q = Peak flow, cfs
C = weighted 'C' coefficient
I = rainfall intensity
‘ A = area, acres
Qg = 3.91 cfs
Qg = 0.00 cfs (upstream bypass flow)
Qr = 3.91 cfs (inflow)




1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: 1-10 Outside Widening

Design Storm: 10 years
Catch Basin No.: CcB188

Station: 6487+65.41 EB

Design: DNJ
Check:
Date: 10/15/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 0.57 0.95 0.5
0.0
0.0
0.57 0.5
Weighted C-Coefficient: 0.95
Time of Concentration:
Tc=11.4L%% K, %% 570770 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile

I = the average rainfall intensity, inches/hour

input: 1019.38  Upstream elevation, feet

1013.77 Downstream elevation, feet
= 354 feet
0.0670 miles
83.675 feet/mile

"

Ky = 0.0415
where: A= 0.57 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected | Computed
Te Te
10 3.80 5.17
15 3.14 5.56
30 2.1 6.46 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where Q = Peak flow, cfs
C = weighted 'C' coefficient
| = rainfall intensity
A = area, acres
Qg = 2.05 cfs
Qg = 0.00 cfs (upstream bypass flow)
Q; = 2.05 cfs (inflow)



I-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: I-10 Outside Widening Design: DNJ
Design Storm: 10 years Check:

’ Catch Basin No.: CB190 Date: 10/15/07
Station: 6790+73 1-10 EB

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 0.70 0.95 0.7
0.0
0.0
0.70 0.7
Weighted C-Coefficient: 0.95
Time of Concentration:
Tc = 11.4L. %% K, 0525031 ;038 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
Ky = Representative watershed resistance coefficient
mlog-A+b
S = Watercourse slope, ft/mile
‘ | = the average rainfall intensity, inches/hour
input: 1015.55 Upstream elevation, feet
1007.47  Downstream elevation, feet
= 408.6 feet

0.0774 miles
104.411  feet/mile

1]

Ky = 0.0410
where: A= 0.70 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected Computed
T, iES
10 3.80 5.15
15 3.14 5.54
30 2:14 6.44 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C’ coefficient
| = rainfall intensity
. A = area, acres
Qg = 2.52 cfs
Qg = 0.00 cfs (upstream bypass flow)

Qr = 2.52 cfs (inflow)




1-10 Outside Widening, Sarival Avenue to Dysart Road

Rational Method

Project Information:

Project Name:
Design Storm:
Catch Basin No.:

Station:

1-10 Outside Widening
10
CB192
6791+00 1-10 WB

years

Design: DNJ
Check:
Date: 12/12/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 0.78 0.95 0.7
0.0
0.0
0.78 0.7
Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11.4L 0.50 Kb0.5Zs-0,31,--0,3B

(equation 5.5)

where: T. = the time of concentration, hours
L = Length of the flow path, miles
Ky = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
| = the average rainfall intensity, inches/hour
input: 1015.82  Upstream elevation, feet
1007.24 Downstream elevation, feet
L = 433.9 feet
L = 0.0822 miles
S = 104.407 feet/mile
Ky = 0.0407
where: A= 0.78 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected | Computed
Te Te
10 3.80 5.29
15 3.14 5.68
30 211 6.61 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C’ coefficient
| = rainfall intensity
A = area, acres
Qg = 2.83 cfs
Qg = 0.00 cfs (upstream bypass flow)
Q; = 2.83 cfs (inflow)



I-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: I-10 Outside Widening Design: DNJ
Design Storm: 10 years Check:

‘ Catch Basin No.: CB194 Date: 10/15/07
Station: 6790+73 1-10 EB

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 1.43 0.95 1.4
0.0
0.0
1.43 1.4
Weighted C-Coefficient: 0.95
Time of Concentration:
Tc=11.4L%%° K, 02507038 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
‘ I = the average rainfall intensity, inches/hour
input: 1009.49  Upstream elevation, feet
995.61 Downstream elevation, feet
L = 769.7 feet
L = 0.1458 miles
S = 95.214  feet/mile |
Ky = 0.0390
where: A= 1.43 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected | Computed
T Tc
10 3.80 7.09
15 3.14 7.62
30 2.1 8.87 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C' coefficient
I = rainfall intensity
. A = area, acres
QR = 5.15 cfs
Qg = 0.14 cfs (upstream bypass flow)
Q; = 5.29 cfs (inflow)




I-10 Outside Widening, Sarival Avenue to Dysart Road

Rational Method

Project Information:

Project Name:
Design Storm:
Catch Basin No.:

Station:

I-10 Outside Widening

10

CB196

6797+39 1-10 WB

years

Design: DNJ
Check:
Date: 12/12/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 1.37 0.95 1.3
0.0
0.0
1.37 1.3

Weighted C-Coefficient: 0.95

Time of Concentration:
Tc=11.4L%% K, 0525031038 (equation 5.5)

where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
| = the average rainfall intensity, inches/hour
input: 1009.92  Upstream elevation, feet
995.72 Downstream elevation, feet
L :-—83_8.8— feet
L = 0.1589 miles
S = 89.385  feet/mile
Ke = 00391
where: A= 1.37 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected | Computed
T T
10 3.80 7.56
15 3.14 8.13
30 211 9.45 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where Q = Peak flow, cfs
C = weighted 'C' coefficient
I = rainfall intensity
A = area, acres
Qg = 4.95 cfs
Qg = 0.00 cfs (upstream bypass flow)
Q = 4.95 cfs (inflow)



I1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: 1-10 Outside Widening Design: DNJ
Design Storm: 10 years Check:

‘ Catch Basin No.: CB198 Date: 10/15/07
Station: 6800+50 I-10 EB

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 1.01 0.95 ! 1.0
0.0
0.0
1.01 1.0
Weighted C-Coefficient: 0.95
Time of Concentration:
Tec = 11,41 %% K, 2525031038 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
Ky, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
. I = the average rainfall intensity, inches/hour
input: 997.36 Upstream elevation, feet

991.62 Downstream elevation, feet
= 435 feet |
0.0824 miles

S = 69.672 feet/mile
Ky = 0.0400
where: A= 1.01 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected | Computed
Te Te
10 3.80 5.95
15 3.14 6.39
30 2:14 7.44 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where Q = Peak flow, cfs
C = weighted 'C' coefficient
| = rainfall intensity
. A = area, acres
Qg = 3.64 cfs
Qg = 0.00 cfs (upstream bypass flow)
Qr = 3.64 cfs (inflow)




I-10 Outside Widening, Sarival Avenue to Dysart Road

Rational Method

Project Information:

Project Name: 1-10 Outside Widening

Design Storm: 10 years
Catch Basin No.: CB200

Station: 6803+54.69 1-10 EB

Design: DNJ
Check:
Date: 10/15/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 0.83 0.95 0.8
0.0
0.0
0.83 0.8
Weighted C-Coefficient: 0.95
Time of Concentration:
Tc=11.4L%% K, *%257037;03% (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
I = the average rainfall intensity, inches/hour
input: 993.94 Upstream elevation, feet
989.77 Downstream elevation, feet
= 419 feet
= 0.0794 miles
= 52.548  feet/mile
K, = 0.0405
where: A= 0.83 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected | Computed
T T
10 3.80 6.41
15 3.14 6.90
30 2.1 8.02 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C' coefficient
I = rainfall intensity
A = area, acres
Qg = 2.98 cfs
Qg = 0.00 cfs (upstream bypass flow)

Qr = 2.98 cfs (inflow)



I-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: 1-10 Outside Widening Design: DNJ
‘ Design Storm: 10 years Check:
Catch Basin No.: CB202 Date: 10/16/07

Station: 6805+54.18 1-10 WB

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 2.40 - 0.95 2.3
0.0
0.0
2.40 2.3
Weighted C-Coefficient: 0.95

Time of Concentration:

\
Tc = 11.4L %% K, 0525031038 (equation 5.5) ‘

where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, f/mile

‘ | = the average rainfall intensity, inches/hour

input: 997.47 Upstream elevation, feet
989.51 Downstream elevation, feet
= 960 feet
= 0.1818 miles
S = 43.780 feet/mile
Ky = 0.0376
where: A= 2.40 acres
; m = -0.00625 (Table5.1)
b = 0.04 (Table 5.1)
| Computations:
10-year: Selected | Computed
TC TC
10 3.80 9.89
15 3.14 10.63
30 211 12.36 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where Q = Peak flow, cfs
C = weighted 'C' coefficient
I = rainfall intensity
. A = area, acres
Qr = 8.66 cfs
Qg = 0.00 cfs (upstream bypass flow)

Qr = 8.66

cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road

Rational Method

Project Information:

Project Name:

I-10 Outside Widening

Design Storm:

10

Catch Basin No.:

CB204

Station:

6822+75.951-10 EB

years

Design: DNJ
Check:
Date: 10/16/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 0.67 0.95 0.6
0.0
0.0
0.67 0.6
Weighted C-Coefficient: 0.95

Time of Concentration:

Tc=11.4L 0.50 Kb0.528-0,31i-0.38

(equation 5.5)

where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
I = the average rainfall intensity, inches/hour
input: 996.29  Upstream elevation, feet
993.3 Downstream elevation, feet
L = 367 feet
= 0.0695 miles
S = 43.017  feet/mile
Ky, = 0.0411
where: A= 0.67 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected | Computed
Tc T
10 3.80 6.44
15 3.14 6.92
30 211 8.05 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C' coefficient
I = rainfall intensity
A = area, acres
Qr = 2.40 cfs
Qg = 0.00 cfs (upstream bypass flow)
Qr = 2.40 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: I-10 Outside Widening Design: DNJ
Design Storm: 10 years Check:

. Catch Basin No.: CB206 Date: 10/16/07
Station: 6825+30 I-10 EB

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 0.78 0.95 0.7
0.0
0.0
|
0.78 0.7 ‘
Weighted C-Coefficient: 0.95
Time of Concentration:
Tc = 11.4L. %50 K 052503103 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
‘ | = the average rainfall intensity, inches/hour
input: 998.07 Upstream elevation, feet
994.03 Downstream elevation, feet
L = 390.5 feet
L = 0.0740 miles
S = 54.625  feet/mile
K, = 0.0407
where: A= 0.78 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected | Computed
T Tc
10 3.80 6.13
15 3.14 6.59
30 2.1 7.67 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C' coefficient
| = rainfall intensity
‘ A = area, acres
Qr = 2.80 cfs
Qg = 0.00 cfs (upstream bypass flow)

Qr

2.80 cfs (inflow)




1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: I-10 Outside Widening

Design Storm: 10 years
Catch Basin No.: CB208

Station: 6826+62.24 1-10 WB

Design:
Check:
Date:

DNJ

10/6/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Qr = 6.51 cfs (inflow)

Land Use Area C Areax C
(acres)
Pavement "1.80 0.95 1.7
0.0
0.0
1.80 1.7
Weighted C-Coefficient: 0.95
Time of Concentration:
Tc = 11.4L%% K, 052 5031038 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
| = the average rainfall intensity, inches/hour
input: 1004.78 Upstream elevation, feet
995.03 Downstream elevation, feet
= 770 feet
= 0.1458 miles
S = 66.857  feet/mile
Ky = 0.0384
where: A= 1.80 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected | Computed
Tc Te
10 3.80 7.85
15 3.14 8.44
30 2.1 9.81 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C' coefficient
I = rainfall intensity
A = area, acres
Qg = 6.51 cfs
Qg = 0.00 cfs (upstream bypass flow)



I1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: I-10 Outside Widening Design: DNJ
Design Storm: 10 years Check:

. Catch Basin No.: CB210 Date: 10/16/07
Station: 6828+10 1-10 EB

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area Cc Areax C
(acres)
Pavement 1.15 0.95 1.1
0.0
0.0
1.15 11
Weighted C-Coefficient: 0.95
Time of Concentration:
Te=11.4L. %% k0225031038 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
. I = the average rainfall intensity, inches/hour
input: 1002.54  Upstream elevation, feet

995.64 Downstream elevation, feet
= 480 feet
0.0909 miles
75.900 feet/mile 1

K, = 0.0396
where: A= 1.15 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected | Computed
Te Te
10 3.80 6.05
15 3.14 6.51
30 24141 7.57 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C’ coefficient
| = rainfall intensity
‘ A = area, acres
Qg = 415 cfs
Qg = 0.00 cfs (upstream bypass flow)

Qr = 4.15 cfs (inflow)




I1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

I-10 Outside Widening
10
CB212
6831+73.47 I-10 EB

Project Name:

Design Storm: years

Catch Basin No.:

Station:

Design: DNJ
Check:
Date: 10/16/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 1.11 0.95 1:1
0.0
0.0
1.1 14
Weighted C-Coefficient: 0.95

Time of Concentration:

-0.38

Tc=11.4L%%° K, %2507 (equation 5.5)

where: T. = the time of concentration, hours
L = Length of the flow path, miles
Ky, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
I = the average rainfall intensity, inches/hour
input: 1011.74  Upstream elevation, feet
1000.76  Downstream elevation, feet
= 605 feet
= 0.1146 miles
S = 95.825 feet/mile
Ko = 0.0397
where: A= 1.1 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected | Computed
Te Te
10 3.80 6.33
15 3.14 6.81
30 211 7.92 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C' coefficient
I = rainfall intensity
A = area, acres
Qg = 4.00 cfs
Qg = 0.00 cfs (upstream bypass flow)
Qr = 4.00 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: I-10 Outside Widening Design: DNJ
Design Storm: 10 years Check:

‘ Catch Basin No.: CB214 Date: 12/12/07
Station: 6832+75.11 1-10 WB

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 0.85 0.95 0.8
0.0
0.0
0.85 0.8
Weighted C-Coefficient: 0.95
Time of Concentration:
Tc = 11.4L%% K ,0%2 503103 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
‘ | = the average rainfall intensity, inches/hour
input: 1012.01  Upstream elevation, feet
1003.04 Downstream elevation, feet
= 503.9 feet
= 0.0954 miles
S = 93.990 feet/mile
Ky, = 0.0404
where: A= 0.85 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected | Computed
TC TC
10 3.80 5.87
15 3.14 6.31
30 2.1 7.34 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where Q = Peak flow, cfs
C = weighted 'C' coefficient
I = rainfall intensity
‘ A = area, acres
Qg = 3.08 cfs
Qg = 0.00 cfs (upstream bypass flow)
Qr = 3.08 cfs (inflow)




1-10 Outside Widening, Sarival Avenue to Dysart Road

Rational Method

Project Information:

Project Name:
Design Storm:
Catch Basin No.:

Station:

I-10 Outside Widening

10 years

CB216

6836+90 I-10 EB

Design:
Check:
Date:

DNJ

10/16/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 1.1 0.95 1.1
0.0
0.0
1.11 11
Weighted C-Coefficient: 0.95

Time of Concentration:

Tc=11.4L 0.50 KDO.SZS-O.SH

;038 (equation 5.5)

where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile )
| = the average rainfall intensity, inches/hour
input: 1015.06  Upstream elevation, feet
WDownstream elevation, feet
= 563 feet
= 0.1066 miles
S = 47.829 feet/mile
K, = 0.0397
where: A= 1.1 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected Computed
Te T
10 3.80 7.58
15 3.14 8.15
30 2.1 9.47 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C' coefficient
| = rainfall intensity
A = area, acres
Qr = 4.01 cfs
Qg = 0.00 cfs (upstream bypass flow)
Qr = 4.01 cfs (inflow)



I-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: I-10 Outside Widening Design: DNJ
Design Storm: 10 years Check:

. Catch Basin No.: CB218 Date: 12/12/07
Station: 6836+90 I-10 WB

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area (o3 Areax C
(acres)
Pavement 1.04 0.95 1.0
0.0
0.0
1.04 1.0
Weighted C-Coefficient: 0.95
Time of Concentration:
Tei=H14L %90 §¢ 092 031 ;038 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
Ky = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
‘ I = the average rainfall intensity, inches/hour
input: 1015.38  Upstream elevation, feet
1010.23  Downstream elevation, feet
L = 564.5 feet
L = 0.1069 miles
S = 48.170  feet/mile
K, = 0.0399
where: A= 1.04 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected | Computed
Te Te
10 3.80 7.59
15 3.14 8.16
30 211 9.49 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs

C = weighted 'C’' coefficient

rainfall intensity

‘ A = area, acres
Qg = 3.77 cfs
Qg = 0.00 cfs (upstream bypass flow)

Qr = 3.77 cfs (inflow)




I-10 Outside Widening, Sarival Avenue to Dysart Road

Rational Method

Project Information:

Project Name:

1-10 Outside Widening

Design Storm:

10 years

Catch Basin No.:

CB220

Station:

6845+75 |-10 EB

Design:
Check:
Date:

DNJ

T 12112007

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 0.94 0.95 0.9
0.0
0.0
0.94 0.9
Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L 0.50 Kb0.528—0.31i-0.38

(equation 5.5)

where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
| = the average rainfall intensity, inches/hour
input: 1015.06  Upstream elevation, feet
1010.78 Downstream elevation, feet
= 500 feet
= 0.0947 miles
= 45.197 feet/mile
Ko = 0.0402
where: A= 0.94 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected | Computed
T T
10 3.80 7.31
15 3.14 7.86
30 2.1 9.14 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where Q = Peak flow, cfs
C = weighted 'C’' coefficient
| = rainfall intensity
A = area, acres
Qr = 3.38 cfs
Qg = 0.00 cfs (upstream bypass flow)

Q; = 3.38

cfs (inflow)



I-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: I-10 Outside Widening Design: DNJ
Design Storm: 10 years Check:

’ Catch Basin No.: CcB222 Date: 12/12/07
Station: 6845+85 1-10 WB

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area (o3 Areax C
(acres)
Pavement 0.93 0.95 0.9
0.0
0.0
0.93 0.9
Weighted C-Coefficient: 0.95
Time of Concentration:
Tci=111.41:% % %92 § 031090 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
Ky, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
‘ I = the average rainfall intensity, inches/hour |
input: 1015.38  Upstream elevation, feet ;

1010.98 Downstream elevation, feet
L = 520.5 feet
0.0986 miles

S = 44634  feet/mile
Ko = 0.0402
where: A= 0.93 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected ! Computed
TC TC
10 3.80 7.49
15 3.14 8.05
30 2.11 9.36 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where Q = Peak flow, cfs
C = weighted 'C' coefficient
I = rainfall intensity
. A = area, acres
Qg = 3.37 cfs
Qg = 0.00 cfs (upstream bypass flow)
Qr = 3.37 cfs (inflow)




1-10 Outside Widening, Sarival Avenue to Dysart Road

Rational Method

Project Information:

Project Name:
Design Storm:
Catch Basin No.:
Station:

I-10 Outside Widening Design: DNJ
10 years Check:
CB224 Date: 12/12/07

6849+28 1-10 WB

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 0.71 0.95 0.7
0.0
0.0
0.71 0.7
Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L 0.50 Kb0.523-0.37

:-0.38

-

(equation 5.5)

where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
I = the average rainfall intensity, inches/hour
input: 1012.76  Upstream elevation, feet
1005.32 Downstream elevation, feet
= 429 feet
L = 0.0813 miles
= 91.569 feet/mile
Ky = 0.0409
where: A= 0.71 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected | Computed
Te Te
10 3.80 5.49
15 3.14 5.91
30 211 6.87 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C’ coefficient
| = rainfall intensity
A = area, acres
Qg = 2.56 cfs
Qg = 0.00 cfs (upstream bypass flow)
Qr = 2.56 cfs (inflow)




I1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: 1-10 Outside Widening Design: DNJ
Design Storm: 10 years Check:

. Catch Basin No.: CB226 Date: 12/12/07
Station: 6849+67.64 I-10 EB

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 0.82 0.95 0.8
0.0
0.0
0.82 0.8
Weighted C-Coefficient: 0.95
Time of Concentration:
i il Gk (equation 5.5)
where: T. = the time of concentration, hours |
L = Length of the flow path, miles i
Ky = Representative watershed resistance coefficient |
mlogA+b ‘
S = Watercourse slope, ft/mile
’ | = the average rainfall intensity, inches/hour
input: 1012.56  Upstream elevation, feet
1004.65 Downstream elevation, feet
= 481.6 feet

0.0912 miles

1]

S = 86.721 feet/mile
Ko = 0.0406
where: A= 0.82 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected Computed
Te Te
10 3.80 5.89
15 3.14 6.33
30 211 7.37 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where Q = Peak flow, cfs
C = weighted 'C' coefficient
I = rainfall intensity
‘ A = area, acres
Qg = 2.94 cfs
Qg = 0.00 cfs (upstream bypass flow)

Qr = 294 cfs (inflow)




1-10 Outside Widening, Sarival Avenue to Dysart Road

Rational Method

Project Information:

Project Name:
Design Storm:
Catch Basin No.:

Station:

1-10 Outside Widening
10
CB227
6851+76.90 1-10 WB

years

Design: DNJ
Check:
Date: 2/14/08

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 0.51 0.95 0.5
0.0
0.0
0.51 0.5
Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11.4L 0.50 Kb0.525»0.31i-0.38

(equation 5.5)

where: T. = the time of concentration, hours
L = Length of the flow path, miles
Ky = Representative watershed resistance coefficient
mlog A +b
S = Watercourse slope, ft/mile
I = the average rainfall intensity, inches/hour
input: 1007.11  Upstream elevation, feet
1001.48 Downstream elevation, feet
= 338 feet
= 0.0640 miles
S = 87.948 feet/mile
Ky = 0.0418
where: A= 0.51 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected Computed
Te T
10 3.80 4.99
15 3.14 5.37
30 211 6.24 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where Q = Peak flow, cfs
C = weighted 'C' coefficient
| = rainfall intensity
A = area, acres
Qg = 1.84 cfs
Qg = 0.00 cfs (upstream bypass flow)
Qr = 1.84 cfs (inflow)



I-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: 1-10 Outside Widening
Design Storm: 10 years
Catch Basin No.: CB228

Station:

6852+80 I-10 EB

Design: DNJ
Check:
Date: 12/12/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume [, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area (o Areax C
(acres)
|Pavement 1.00 0.95 0.9
0.0
0.0
1.00 0.9
Weighted C-Coefficient: 0.95
Time of Concentration:
Te =1 4L %20k a0 j 08 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
I = the average rainfall intensity, inches/hour
input: 1006.43  Upstream elevation, feet

999.81 Downstream elevation, feet
= 404.4 feet
0.0766 miles

S = 86.433  feet/mile
Ko = 0.0400
where: A= 1.00 acres
m = -0.00625 (Table5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected Computed
Te Tc
10 3.80 5.37
15 3.14 5.77
30 2.1 6.71 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where Q = Peak flow, cfs
C = weighted 'C' coefficient
I = rainfall intensity
A = area, acres
Qg = 3.60 cfs
Qg = 0.00 cfs (upstream bypass flow)

Q; = 3.60 cfs (inflow)




1-10 Outside Widening, Sarival Avenue to Dysart Road

Rational Method

Project Information:

Project Name: I-10 Outside Widening

Design Storm: 10
Catch Basin No.: CB230
Station: 6854+00 I-10 WB

years

Design:
Check:
Date:

DNJ

2/14/08

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume [, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 0.77 0.95 0.7
0.0
0.0
0.77 0.7
Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L%% K, 0525031038 (equation 5.5)

where: T. = the time of concentration, hours
L = Length of the flow path, miles
Ky = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
I = the average rainfall intensity, inches/hour
input: 1003.26  Upstream elevation, feet
998.35 Downstream elevation, feet
= 330 feet
= 0.0625 miles
S = 78.560 feet/mile
Ky = 0.0407
where: A= 0.77 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected | Computed
T Tc
10 3.80 5.04
15 3.14 5.42
30 211 6.30 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C' coefficient
I = rainfall intensity
A = area, acres
Qg = 2.76 cfs
Qg = 0.00 cfs (upstream bypass flow)

Q; = 2.76 cfs (inflow)



I-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: I-10 Outside Widening

Design Storm: 10 years
. Catch Basin No.: CB232

Station: 6856+60.91 I-10 EB

Design: DNJ
Check:
Date: 12/12/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 0.91 0.95 0.9
0.0
0.0
0.91 0.9
Weighted C-Coefficient: 0.95
Time of Concentration:
Tc.= 14:4L 5% ¢, %52 031 j 038 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
‘ I = the average rainfall intensity, inches/hour
input: 1002.07  Upstream elevation, feet
997.24 Downstream elevation, feet
= 494.1 feet

0.0936 miles

S = 51.614 feet/mile
Ky = 0.0403
where: A= 0.91 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected | Computed
Tc Tc
10 3.80 6.98
15 3.14 7.51
30 211 8.73 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C' coefficient
| = rainfall intensity
‘ A = area, acres
Qg = 3.29 cfs
Qg = 0.00 cfs (upstream bypass flow)
Qr = 3.29 cfs (inflow)




I-10 Outside Widening, Sarival Avenue to Dysart Road

Rational Method

Project Information:

Project Name:
Design Storm:
Catch Basin No.:

Station:

I-10

Outside Widening

10 years

CB234

6856+70.97 I-10 WB

Design:
Check:
Date:

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 0.72 0.95 0.7
0.0
0.0
0.72 0.7
Weighted C-Coefficient: 0.95

Time of Concentration:

Tc=11.4L%% K, %52 570737;0% (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
| = the average rainfall intensity, inches/hour
input: 1000.88  Upstream elevation, feet
997.19 Downstream elevation, feet
= 397 feet
= 0.0752 miles
S = 49.076  feet/mile
Ky = 0.0409
where: A= 0.72 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
10-year: Selected | Computed
Te Te
10 3.80 6.41
15 3.14 6.89
30 2.1 8.01 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where Q = Peak flow, cfs
C = weighted 'C' coefficient
| = rainfall intensity
A = area, acres
Qg = 2.60 cfs
Qg = 0.00 cfs (upstream bypass flow)
Q; = 2.60 cfs (inflow)

2/14/08



Estrella Parkway




Rational Method

I-10 Outside Widening, Sarival Avenue to Dysart Road

Project Information:

Project Name:
Design Storm:
Catch Basin No.:
Station:

Volume |, Hydrology, 1991.

I-10 Outside Widening
10
CB302
Estrella Prkwy Tl Ramp 'A’ Sta 13+20

years

Design:
Check:
Date:

DNJ

10/17/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 0.21 0.95 0.2
0.0
0.0
0.21 0.2
Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11.4L 0.50 Kb0.523—0,31 i—0,38

(equation 5.5)

where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
| = the average rainfall intensity, inches/hour
‘ input: 1018.4 Upstream elevation, feet
1014.91 Downstream elevation, feet
= 355.8 feet
= 0.0674 miles
S = 51.791 feet/mile
Ky = 0.0442
where: A= 0.21 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
2-year: Selected | Computed
T Tc
10 3.80 6.21
15 3.14 6.68
30 2.1 7.77 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C' coefficient
| = rainfall intensity
‘ A = area, acres
Qg = 0.76 cfs
Qg = 0.00 cfs (upstream bypass flow)
Qr = 0.76 cfs (inflow)




I-10 Outside Videning, Sarival Avenue to Dysart Road

Rational Method

Project Information:

Project Name:
Design Storm:
Catch Basin No.:
Station:

1-10 Outside Widening Design: DNJ
10 years Check:
CB308 Date: 10/17/07

Estrella Prkwy Tl Ramp 'A' Sta 16+81.2

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 0.28 0.95 0.3
0.0
0.0
0.28 0.3
Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11.4L 0.50 Kb0.5zs-0.31l-—0.38

(equation 5.5)

where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
I = the average rainfall intensity, inches/hour
input: 1015.97  Upstream elevation, feet
1006.18  Downstream elevation, feet
= 389.2 feet
= W miles
S = 132814 feet/mile
Ky = 0.0434
where: A= 0.28 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
2-year: Selected | Computed
Te Te
10 3.80 4.81
15 3.14 5.17
30 2.1 6.01 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C’ coefficient
| = rainfall intensity
A = area, acres
Qg = 1.01 cfs
Qg = 0.00 cfs (upstream bypass flow)
Qr = 1.01 cfs (inflow)




I-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: I-10 Outside Widening Design: DNJ
Design Storm: 10 years Check:

‘ Catch Basin No.: CB312 Date: —1-0_/77-/07_
Station: Estrella Prkwy Tl Ramp 'B' Sta 15+63

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area (o8 Areax C
(acres)
Pavement 0.27 0.95 0.3
0.0
0.0
0.27 0.3
Weighted C-Coefficient: 0.95
Time of Concentration:
Te =141 ), 222 s 03028 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile

I = the average rainfall intensity, inches/hour

‘ input: 1015.94  Upstream elevation, feet

1011.43  Downstream elevation, feet
= 457 feet
= 0.0866 miles
= 52.107 feet/mile

K, = 0.0436
where: A= 0.27 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
2-year: Selected | Computed
Tc Te
10 3.80 6.97
15 3.14 7.50
30 2.1 8.72 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where Q = Peak flow, cfs
C = weighted 'C' coefficient
I = rainfall intensity
. A = area, acres
Qg = 0.97 cfs
Qg = 0.00 cfs (upstream bypass flow)

Qr = 0.97 cfs (inflow)




I1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: I-10 Outside Widening

Design Storm: 10 years
Catch Basin No.: CB316

Station: Estrella Prkwy Tl Ramp 'B' Sta 19+41.49

Design: DNJ
Check:
Date: 11/2/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area Cc Areax C
(acres)
Pavement 0.33 0.95 0.3
0.0
0.0
0.33 0.3
Weighted C-Coefficient: 0.95
Time of Concentration:
Tc = 11.4L%%° K, 0525031038 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile

| = the average rainfall intensity, inches/hour

input: 1011.87 Upstream elevation, feet

1003.46 Downstream elevation, feet
= 401 feet

L = 0.0759 miles
S = 110.735 feet/mile
Ko = 0.0430
where: A= 0.33 acres
m = -0.00625 (Table 5.1)
b = :0.04 (Table 5.1)
Computations:
2-year: Selected l Computed
TC TC
10 3.80 5.14
15 3.14 5.52
30 2.1 6.42 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C' coefficient
| = rainfall intensity
A = area, acres
Qi = 1.19 cfs
Qg = 0.00 cfs (upstream bypass flow)

Q; = 1.19 cfs (inflow)



I-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: 1-10 Outside Widening

Design Storm: 10 years
. Catch Basin No.: CB320

Station: Estrella Prkwy TI Ramp 'C' Sta 2+39.92

Design: DNJ
Check:
Date: 1/18/08

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area (o3 Areax C
(acres)
Pavement 0.62 0.95 0.6
0.0
0.0
0.62 0.6
Weighted C-Coefficient: 0.95
Time of Concentration:
Te =11.4L %% i, 05257031038 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
‘ I = the average rainfall intensity, inches/hour
input: 1015.14  Upstream elevation, feet
1005.88 Downstream elevation, feet
= 514 feet
= 0.0973 miles
S = 95.122  feet/mile
Ky = 0.0413
where: A= 0.62 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
2-year: Selected | Computed
Te Te
10 3.80 5.97
15 3.14 6.42
30 211 7.47 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where Q = Peak flow, cfs
C = weighted 'C’ coefficient
I = rainfall intensity
‘ A = area, acres
Qg = 2.22 cfs
Qg = 0.00 cfs (upstream bypass flow)

Qr

2.22 cfs (inflow)




I-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: 1-10 Outside Widening Design: DNJ
Design Storm: 10 years Check:

Catch Basin No.: CB325 Date: 1/18/08
Station: Estrella Prkwy TI Ramp 'C' Sta 7+00

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 0.28 0.95 0.3
0.0
0.0
0.28 0.3
Weighted C-Coefficient: 0.95
Time of Concentration:
Tc =11.4L%% K, 0525037038 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b

S = Watercourse slope, ft/mile
| = the average rainfall intensity, inches/hour

input: 1016.3  Upstream elevation, feet

1014.06  Downstream elevation, feet

L = 274 feet
L = 0.0519 miles
S = 43.165 feet/mile
Ky = 0.0435
where: A= 0.28 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
2-year: Selected Computed
TC TC
10 3.80 5.72
15 3.14 6.15
30 2.1 715 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C' coefficient
| = rainfall intensity
A = area, acres
Qg = 1.00 cfs
Qg = 0.00 cfs (upstream bypass flow)
Qr = 1.00 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road

Rational Method

Project Information:

Project Name:
Design Storm:
Catch Basin No.:
Station:

I-10 Outside Widening
10 years
CB326
Estrella Prkwy TI Rmp 'C’ Sta 13+32

Design:
Check:
Date:

DNJ

10/17/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 0.22 0.95 0.2
0.0
0.0
0.22 0.2
Weighted C-Coefficient: 0.95

Time of Concentration:

Tc=11.4L%% K, > 5%

.-0.38 (equation 5.5)

where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, f/mile
I = the average rainfall intensity, inches/hour
input: 1016.3 Upstream elevation, feet
1013.09 Downstream elevation, feet
L = 411 feet
L = 0.0778 miles
S =m—feet/mile
Ky, = 0.0441
where: A= 0.22 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations: D
2-year: Selected | Computed
Tc Te
10 3.80 7.16
15 3.14 7.70
30 2.1 8.95 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C' coefficient
| = rainfall intensity
A = area, acres
Qg = 0.78 cfs
Qg = 0.00 cfs (upstream bypass flow)
Qr = 0.78 cfs (inflow)




I-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: 1-10 Outside Widening Design: DNJ
Design Storm: 10 years Check:

Catch Basin No.: CB332 Date: 1/18/08
Station: Estrella Prkwy TI Rmp 'D' Sta 2+59

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area Cc Areax C
(acres)
Pavement 0.31 0.95 0.3
0.0
0.0
0.31 0.3
Weighted C-Coefficient: 0.95
Time of Concentration:
Tc=11.4L%% K 052 5031038 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile

I = the average rainfall intensity, inches/hour

input: 1017.3 Upstream elevation, feet

1006.25 Downstream elevation, feet

= 421 feet
= 0.0797 miles
S = 138.584 feet/mile
Ko = 0.0432
where: A= 0.31 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
2-year: Selected | Computed
Tc T
10 3.80 4.92
15 3.14 5.29
30 2.1 6.15 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C' coefficient
: | = rainfall intensity
A = area, acres
Qg = 1.12 cfs

Qs 0.00 cfs (upstream bypass flow)
Qr = 1.12 cfs (inflow)



I-10 Outside Widening, Sarival Avenue to Dysart Road

Rational Method

Project Information:

Project Name:
Design Storm:
Catch Basin No.:
Station:

1-10 Outside Widening
10
CB337
Estrella Prkwy TI Rmp 'D' Sta 6+50

years

Design: DNJ
Check:
Date: 1/18/08

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 0.18 0.95 0.2
0.0
0.0
0.18 0.2
Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11.4L 0.50 Kb0.525—0.31,-—0.38

where: Te
L
Ky
S
I
‘ input:

(equation 5.5)

= the time of concentration, hours

= Length of the flow path, miles

= Representative watershed resistance coefficient
mlogA+b

= Watercourse slope, ft/mile

= the average rainfall intensity, inches/hour

1019.04  Upstream elevation, feet

1016.75 Downstream elevation, feet
L = 266 feet
L = 0.0504 miles
S = 45.456 feet/mile
Ky = 0.0446
where: A= 0.18 acres
m = -0.00625 (Table 5.1)
b = .0.04 (Table 5.1)
Computations:
2-year: Selected | Computed
TC TC
10 3.80 5.62
15 3.14 6.04
30 231 7.03 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where Q = Peak flow, cfs
C = weighted 'C' coefficient
I = rainfall intensity
‘ A = area, acres
Qr = 0.66 cfs
Qg = 0.00 cfs (upstream bypass flow)

Qr

= 0.66

cfs (inflow)



Estrella Parkway Infield Areas




1-10 Outside Widening, Sarival Avenue to Dysart Road

Rational Method

Project Information:

Project Name:
Design Storm:
Catch Basin No.:
Station:

I-10 Outside Widening
10
CB302
Estrella Prkwy TI Ramp 'A’ Sta 13+20

years

Design: DNJ
Check:
Date: 10/17/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual;
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area (o4 Areax C
(acres)
Pavement 0.90 0.95 0.9
Infield Area 0.68 0.7 0.5
0.0
1.58 1.3
Weighted C-Coefficient: 0.84

Time of Concentration:

Te = 11.4L 0.50 KbD.5ZS—0.31'~-0A38

(equation 5.5)

where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
. | = the average rainfall intensity, inches/hour
input: 1021.16  Upstream elevation, feet
1014.97 Downstream elevation, feet
= 535 feet
= 0.1013 miles
= 61.090 feet/mile
K, = 0.0388
where: A= 1.58 acres
m = -0.00625 (Table 5.1)
b = ‘0.04 (Table 5.1)
Computations:
2-year: Selected | Computed
T Tie
10 3.80 6.76
15 3.14 7.27
30 2.11 8.45 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C’ coefficient
I = rainfall intensity
‘ A = area, acres
Qg = 5.07 cfs
Qg = 0.00 cfs (upstream bypass flow)
Qr = 5.07 cfs (inflow)




I-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: 1-10 Outside Widening Design: DNJ
Design Storm: 10 years Check:

Catch Basin No.: CB306 Date: 12/6/07
Station: Estrella Prkwy Tl Ramp 'A’ Sta 16+69.39

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual;
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 1.06 0.95 1.0
Infield Area 0.993 0.7 0.7
0.0
2.05 1.7
Weighted C-Coefficient: 0.83
Time of Concentration:
Tc=11.4L%% K, 0525031038 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
Ky = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile

| = the average rainfall intensity, inches/hour

input: 1024.64 Upstream elevation, feet

1006.51  Downstream elevation, feet
= 660 feet
0.1250 miles

S = 145.040 feet/mile
Ky = 0.0380
where: A= 2.05 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
2-year: Selected | Computed
Tc Tc
10 3.80 5.69
15 3.14 6.1
30 2.1 711 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where Q = Peak flow, cfs
C = weighted 'C' coefficient
| = rainfall intensity
A = area, acres
Qr = 6.47 cfs
Qg = 0.00 cfs (upstream bypass flow)

Qr = 6.47 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: 1-10 Outside Widening Design: DNJ
Design Storm: 10 years Check:

‘ Catch Basin No.: CB310 Date: 12/6/07
Station: Estrella Prkwy TI Ramp 'B' Sta 15+63

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area (o8 Areax C
(acres)
Pavement 1.16 0.95 1.1
Infield Area 1 0.7 0.7
0.0
2.16 1.8
Weighted C-Coefficient: 0.83

Time of Concentration:

Tc = 11.4L%% K, 0% 031038

(equation 5.5)

where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
‘ | = the average rainfall intensity, inches/hour
input: 1018.75 Upstream elevation, feet
1011.37  Downstream elevation, feet
= 700 feet
= 0.1326 miles
= 55.666  feet/mile
Ko = 00379
where: A= 2.16 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
2-year: Selected Computed
Tc T
10 3.80 7.87
15 3.14 8.46
30 211 9.84 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C' coefficient
| = rainfall intensity
’ A = area, acres
Qg = 6.84 cfs
Qg = 0.00 cfs (upstream bypass flow)
Qr = 6.84 cfs (inflow)




1-10 Outside Widening, Sarival Avenue to Dysart Road

Rational Method

Project Information:

Project Name: 1-10 Outside Widening

Design Storm: 10
Catch Basin No.: CB314
Station: Estrella Prkwy TI Ramp 'B' Sta 19+41.49

years

Design:
Check:
Date:

DNJ

12/6/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 1.12 0.95 1.1
Infield Area 1.114 0.7 0.8
0.0
2.23 1.8
Weighted C-Coefficient: 0.83

Time of Concentration:

Te=11.4L%% Ky 0:52ig+0:31, ;:0:48 (equation 5.5)

Qr = 6.99 cfs (inflow)

where: T. = thetime of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
I = the average rainfall intensity, inches/hour
input: 1025.3 Upstream elevation, feet
1003.68 Downstream elevation, feet
L = 550 feet
L = 0.1042 miles
= 207.552 feet/mile
Ky = 0.0378
where: A= 2.23 acres
m = -0.00625 (Table 5.1)
b = ‘0.04 (Table 5.1)
Computations:
2-year: Selected Computed
Te Te
10 3.80 4.63
15 3.14 4.98
30 2.1 5.79 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C' coefficient
I = rainfall intensity
A = area, acres
Qg = 6.99 cfs
Qg = 0.00 cfs (upstream bypass flow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: 1-10 Outside Widening Design: DNJ
Design Storm: 10 years Check:

. Catch Basin No.: CB318 Date: 12/7/07
Station: Estrella Prkwy TI Ramp 'C' Sta 2+39.92

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manuat,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 0.47 0.95 0.4
Infield Area 125 0.7 0.9
0.0
1.71 1.3
Weighted C-Coefficient: 0.77
Time of Concentration:
Te= 11:41.%% K, %525 0317038 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
‘ | = the average rainfall intensity, inches/hour
input: 1024.72  Upstream elevation, feet

1006.46 Downstream elevation, feet
615 feet
0.1165 miles

S = 156.769 feet/mile
Ky = 0.0385
where: A= 1.71 acres
m = -0.00625 (Table 5.1)
b = ‘0.04 (Table 5.1)
Computations:
2-year: Selected | Computed
Te Te
14 3.80 5.40
15 3.14 5.80
30 211 6.75 *Use 14 minutes
Rational Method:
Q = CiA (equation 3.1)
Where Q = Peak flow, cfs
C = weighted 'C’ coefficient
| = rainfall intensity
‘ A = area, acres
Qg = 4.99 cfs
Qg = 0.00 cfs (upstream bypass flow)

Qr = 4.99 cfs (inflow)




1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: 1-10 Outside Widening Design: DNJ
Design Storm: 10 years Check:

Catch Basin No.: CB324 Date: 12/6/07
Station: Estrella Prkwy TI Ramp 'C' Sta 7+00

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manuat,
Volume [, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 1.26 0.95 1.2
Infield Area 0.98 0.7 0.7
0.0
2.25 1.9
Weighted C-Coefficient: 0.84
Time of Concentration:
To= 11.4L%% K08 g0 038 (equation 5.5)
where: T. = thetime of concentration, hours
L = Length of the flow path, miles
Ky, = Representative watershed resistance coefficient
milogA+b
S = Watercourse slope, ft/mile

| = the average rainfall intensity, inches/hour

input: 1016.35  Upstream elevation, feet

1014.65 Downstream elevation, feet
= 760 feet
0.1439 miles

1

S = 11.811 feet/mile
Ky = 0.0378
where: A= 2:.25 acres
m = -0.00625 (Table 5.1)
b = '0.04 (Table 5.1)
Computations:
2-year: Selected Computed
Te Te
14 3.27 14.01
15 3.14 14.23
30 1.31 19.84 *Use 14 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C' coefficient
I = rainfall intensity
A = area, acres
Qg = 6.17 cfs
Qg = 0.00 cfs (upstream bypass flow)

Qr = 6.17 cfs (inflow)



I-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: I-10 Outside Widening Design: DNJ
Design Storm: 10 years Check:

‘ Catch Basin No.: CB330 Date: 12/6/07
Station: Estrella Prkwy TI Ramp 'D' Sta 2.59

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 1.15 0.95 1.8
Infield Area 1.00 0.7 0.7
0.0
2.16 1.8
Weighted C-Coefficient: 0.83
Time of Concentration:
Tc = 11.4L%%° K, 0525037038 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
‘ | = the average rainfall intensity, inches/hour
input: 1024.8 Upstream elevation, feet

1006.64 Downstream elevation, feet
= 490 feet

L = 0.0928 miles
= 195.683 feet/mile
Ky = 0.0379
where: A= 2.16 acres
m = -0.00625 (Table 5.1)
b = ‘0.04 (Table 5.1)
Computations:
2-year: Selected Computed
| % T
| 14 3.80 4.46
15 3.14 4.79
30 2.11 5.57 *Use 14 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C' coefficient
I = rainfall intensity
| ‘ A = area, acres |
\
Qg = 6.83 cfs
Qg = 0.00 cfs (upstream bypass flow)

Qr = 6.83 cfs (inflow)




1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: 1-10 Outside Widening Design: DNJ
Design Storm: 10 years Check:

Catch Basin No.: CB336 Date: 12/6/07
Station: Estrella Prkwy Tl Ramp 'D’ Sta 6+50

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 0.91 0.95 0.9
Infield Area 0.58 0.7 0.4
0.0
1.50 1.3
Weighted C-Coefficient: 0.85

Time of Concentration:

Tc=11.4L°%%° K,,M2 § 031038 (equation 5.5)

where: T. = the time of concentration, hours
L = Length of the flow path, miles
Ky = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
I = the average rainfall intensity, inches/hour
input: 1024.45  Upstream elevation, feet
1016.8 Downstream elevation, feet
= 565 feet
= 0.1070 miles
S = 71.490 feet/mile
Ky, = 0.0389
where: A= 1.50 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
2-year: Selected | Computed
T T,
14 3.80 6.63
15 3.14 7.13
30 2.1 8.29 *Use 14 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C' coefficient
| = rainfall intensity
A = area, acres
Qg = 4.84 cfs
Qg = 0.00 cfs (upstream bypass flow)
Qr = 4.84 cfs (inflow)



Bullard Avenue




I-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name: 1-10 Outside Widening Design: DNJ
Design Storm: 10 years Check:

‘ Catch Basin No.: CB400 Date: 10/16/07
Station: Bullard Ave TI Ramp 'A’ Sta 6+68.25

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 0.21 0.95 0.2
0.0
0.0
0.21 0.2
Weighted C-Coefficient: 0.95
Time of Concentration:
T =a1.4L.%°0 ) 0528 091708 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile

I = the average rainfall intensity, inches/hour

' input: 1012.95 Upstream elevation, feet

1009.87 Downstream elevation, feet
= 308 feet
0.0583 miles

S = 52.800 feet/mile
Ky = 0.0443
where: A= 0.21 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
2-year: Selected | Computed
Tc Te
10 3.80 5.75
15 3.74 5.78
30 3.72 5.80 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where = Peak flow, cfs

weighted 'C’ coefficient

I

rainfall intensity

‘ area, acres
Qg = 0<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>